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STOP  THE  LEAKAGE 


ONE  of  the  in’eat  economic  difficulties  that  has 
been  overcome  in  long  distance  transmission  of 
If  energy  has  been  the  development  of  an  insulator  that 
II  has  made  it  possible  to  stop  in  a  great  measure  the 
1 1  dissipating  of  electrical  energies  in  their  journey 
If  from  the  giant  power  houses  in  the  western  moun- 
II  tains  down  to  the  busy  industrial  centers  oftentimes 
If  hundreds  of  miles  away.  Utere  is  today  a  problem 
If  of  serious  proportions  which  is  quite  comparable  to 
1 1  this  former  difficulty  in  western  hydroelectric  evolu- 
||  tion,  and  that  is,  transmission  of  commercial  and 

1 1  industrial  energies  of  the  great  centers  of  the  eastern 

1 1  sea  coast  to  those  of  the  Pacific  slope. 

must  see  that  this  transmission  takes  place 
1 1  ^  with  one  hundred  per  cent  efficiency.  Too  often 

in  the  establishment  of  new  commercial  and  indus- 
II  trial  enterprises  in  the  various  cities  of  the  West  a 
If  certain  underhanded  competition  develops  between 
municipalities  and  industrial  centers  that  ought  to 
1|  know  better.  “For  a  Greater  West”  is  today  the 
|l 
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slogan  of  all  true  well-'wishers  of  this  empire  in  the 
making,  and  it  should  be  the  constructive  policy  of 
every  loyal  man  in  industry  during  coming  months 
to  call  public  attention  to,  and  endeavor  to  correct 
specific  instances  that  are  apparent  in  the  various 
newspapers  of  the  West,  whereby  leakage  is  occur¬ 
ring  in  our  industrial  and  commercial  development 
that  should  be  stopped.  Let  us  all  put  aside  this 
idle  bickering  between  cities,  and  unite  in  the  up¬ 
building  of  a  Greater  West;  for  only  by  stopping 
such  leakage  or  dissipating  of  energies  can  the  great¬ 
est  cumulative  effort  be  brought  about,  to  move  the 
whole  West  forward. 

“Westward  the  course  of  Empire  takes  its  way” 
summarizes  a  movement  that  dates  from  the 
dawn  of  history.  The  Chaldeans,  the  Greeks,  the 
Romans,  the  Spaniards,  the  British,  all  in  turn  felt 
its  force.  The  stream  of  progress  still  maintains 
its  steady  flow  toward  the  West.  Let  us  not  fail  to 
capitalize  fully  this  cumulative  effect  of  past  ages. 


It  is  believed  that  this  issue  of  Journal  of 
Electricity  and  Western  Industry  constitutes  the 

most  powerful  contribution  to 

Lest  We  the  upbuilding  of  industry  in  the 

Forget  West,  with  respect  to  the  part 

that  electricity  plays  therein, 

that  has  ever  been  presented  to  the  public.  The  data 
from  which  the  conclusions  are  drawn  has  been 
gathered  from  almost  four  thousand  industries,  with 
the  close  cooperation  of  fifty-eight  power  companies 
throughout  the  West;  and  the  actual  cost  of  collect¬ 
ing  this  data,  if  it  could  be  estimated,  would  unques¬ 
tionably  run  into  many  thousands  of  dollars.  We 

believe  this  survey  establishes  beyond  a  question  of 
a  doubt  the  fact  that  the  development  of  western 
water  power  is  fundamental  and  basic  in  western 
progress.  We  believe  that  the  next  ten-year  period 
will  witness  one  of  the  most  remarkable  empire¬ 
building  epochs  ever  recorded  in  the  history  of  in¬ 
dustry. 

Yet  with  all  this  sense  of  optimism  we  believe 
that  sane  and  sound  judgment  should  prevail.  Simply 
because  it  is  shown  on  other  pages  of  this  issue  that 
over  a  billion  dollars  must  be  invested  in  the  West 
during  the  next  ten  years  in  these  great  develop¬ 
ments,  does  not  mean  that  radical  agitation  by  the 
“hooray”  method  can  develop  our  water  powers  and 
bring  to  this  section  of  the  nation  the  vast  sums  of 
money  necessary.  Only  by  assurance  of  a  deep  sym¬ 


pathy  on  the  part  of  the  public  can  these  vast  sums 
of  money  be  attracted  to  the  West.  All  of  this  agi¬ 
tation  that  is  going  on  in  Califoniia  among  munici¬ 
palities  to  link  themselves  together  in  the  develop¬ 
ment  of  a  great  power  program  is  wrong  in  its  basic 
conception.  If  there  is  to  be  any  public  development 
it  should  by  all  means  be  undertaken  by  the  state 
and  not  by  municipalities,  for  the  problem  is  too  vast 
for  municipalities  to  control.  As  to  the  possibility  of 
burdening  our  states  with  this  tremendous  financing, 
every  thoughtful  citizen  knows  we  are  having  diffi¬ 
culty  enough  at  the  present  time  in  meeting  the  cost 
of  running  our  state  government  and  in  getting 
sufficient  funds  for  necessary  state  improvements, 
without  burdening  ourselves  with  these  additional 
sums  of  money. 

Turning  to  the  Northwest,  we  find  similar  agi¬ 
tations  under  way.  This  agitation  has  assumed 
rather  serious  proportions,  and  has  quite  a  following, 
particularly  in  Oregon,  Washington  and  Idaho.  At 
the  last  Oregon  Legislature  a  bitter  fight  was  made 
for  the  state  to  appropriate  $25,000,000  for  the  devel¬ 
opment  of  the  Umatilla  Rapids  of  the  Columbia 
River  for  both  irrigation  and  power  purposes.  In 
addition  to  irrigating  a  large  section  of  semi-arid 
land,  some  200,000  horsepower  would  be  developed 
for  sale  in  the  form  of  electric  energy,  and  the  cry  of 
the  agitator  for  this  type  of  development  is  that  we 
must  first  have  cheap  power  in  order  to  have  indus- 
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tries.  As  a  matter  of  fact,  we  do  not  know  where 
200,000  horsepower  or  any  fraction  of  it  could  be 
disposed  of  in  the  state  of  Oregon  for  some  years  to 
come.  Similar  agitation  for  development  on  the 
Snake  River,  and  other  projects  now  proposed  in 
various  localities  of  the  West  where  present  condi¬ 
tions  do  not  justify  such  undertakings,  makes  the 
subject  of  water  power  development  extremely  perti¬ 
nent,  and  one  which  should  be  handled  with  consid¬ 
erable  care,  so  as  not  to  place  in  the  hands  of  over- 
zealous  enthusiasts  ammunition  which  would  ulti¬ 
mately  militate  against  the  systematic  development 
of  •  needed  water  power  by  properly  constituted 
bodies. 

The  Farm  Bureaus  draw  attention  to  the  fact 
that  were  the  municipalities  to  develop  their  own 
power,  leaving  the  companies  to  serve  only  the  rural 
districts,  there  would  be  a  great  discrepancy  in  city 
and  country  rates,  due  to  the  fact  that  the  municipal 
electric  systems  would  be  exempt  from  taxes. 

Practical  men  who  see  in  the  power  development 
of  the  West  great  possibilities  for  the  people,  realize 
that  the  real  “neck  of  the  bottle”  in  the  situation  is 
adequate  financing,  and  we  most  emphatically  believe 
that  first  the  public  service  industry  must  give  serv¬ 
ice,  good  service,  excellent  service ;  and  that  with  this 
established,  the  public  should  have  a  sympathetic 
appreciation  of  the  efforts  involved.  When  this  is 
done  our  great  West  will  go  ahead  with  adequate 
water  power  fully  and  economically  financed,  and 
there  will  be  created  an  empire  electrical  such  as  the 
world  has  never  before  known. 


A  most  interesting  check  on  the  actual  working 
of  electrical  operation  in  industry  is  revealed  by 
many  of  the  answers  returned 
The  Verdict  during  the  industrial  survey  re- 

of  the  User  cently  made  by  Journal  of  Elec¬ 

tricity  and  Western  Industry  in 
conjunction  with  the  Pacific  Coast  Geographic  Divis¬ 
ion,  N.  E.  L.  A.,  the  results  of  which  are  reported  in 
this  issue.  Over  two  hundi’ed  comments  are  at  hand 
as  to  the  specific  results  obtained  through  the 
change-over  from  steam  operation  to  electric  drive. 

It  is  illuminating  to  find  that  the  vast  majority 
of  the  plants  made  the  change  in  the  interest  of  both 
convenience  and  economy.  Again  and  again  the  ad¬ 
vantage  of  the  individual  drive  made  possible 
through  electricity  is  pointed  out  as  a  factor  in  re¬ 
ducing  costs  and  in  improving  working  conditions. 
Among  the  figures  reported  of  savings  through  elec¬ 
tric  operation  is  an  item  of  from  15  to  20%  lower 
costs  credited  to  electrification  by  a  foundiy  which 
formerly  used  coal  for  power.  One  flour  mill  reports 
a  saving  of  fifty  per  cent  of  its  power  costs,  through 
a  reduction  in  labor — the  result  of  doing  away  with 
steam  equipment.  A  large  glass  works  increased  its 
output  5  per  cent  due  to  electric  drive,  thus  saving 
an  equivalent  percentage  in  costs.  Lumber  mills 
from  various  parts  of  the  country  report  increases 
in  output  from  10  to  25  per  cent,  with  corresponding 
economies.  One  mine  increased  its  production  from 
150  to  200  tons  per  unit  of  power  used,  while  another 


which  had  changed  over  to  electric  drive  reduced  its 
power  bill  from  $86  to  $50  per  hp-yr. 

Various  other  advantages  reported  as  derived 
from  the  use  of  electric  power  may  be  divided  under 
the  heads  of  “better  working  conditions,”  “better 
labor  relations,”  and  “improvement  in  quality  of 
output.” 

The  testimony  is  practically  universal  as  to  the 
advantage  of  the  electric  drive.  In  other  words,  the 
power  source  for  the  modem  factory — in  the  West, 
at  any  rate — is  the  power  company’s  line  rather 
than  its  own  furnaces  and  boilers.  High  costs  of  fuel 
have  something  to  do  with  this  situation,  in  a  region 
which  has  the  advantage  of  abundant  water  power, 
but  even  the  question  of  economy  is  in  some  measure 
bound  up  in  the  other  factors  of  convenience,  better 
working  conditions  and  improved  quality  of  output. 
The  great  factor  in  all  production  costs  is  labor — and 
it  is  in  the  saving  brought  about  in  just  this  field 
that  electric  operation  is  especially  to  be  commended. 
The  modern  factory  manager  who  provides  sanitary 
working  conditions  for  his  employes  as  a  part  of  the 
economical  operation  of  his  plant,  recognizes  the  bet¬ 
ter  operating  conditions  and  relative  independence  of 
labor  provided  by  the  electric  drive  as  the  strongest 
argument  in  its  favor. 


When  industry  was  located  almost  entirely  upon 
the  Atlantic  sealx)ard  the  manufacturer  who  owned 
the  water  power  that  turned  the 
Own  Your  Own  wheels  of  his  factory  considered 
Power  Supply  himself  particularly  fortunate. 

Then,  as  now,  an  absolutely  de¬ 
pendable  supply  of  power  was  essential  for  continu¬ 
ity  of  operation;  this  was  obtained  from  the  flowing 
streams,  later  from  individual  power  plants  utilizing 
coal.  The  more  dependable  steam  plant  became  an 
adjunct  of  every  manufacturing  plant  and  was  so 
satisfactory  that  it  became  a  fixed  idea  in  the  estab¬ 
lishment  of  an  industrial  enterprise  that  provision 
must  be  made  for  owning  the  source  of  power.  It 
was  a  part  of  the  financial  investment. 

Today,  particularly  in  the  western  states,  on 
account  of  the  distance  from  the  markets  of  power 
source  and  other  factors,  power  is  purchased  from 
large  power  companies.  An  absolutely  dependable 
supply  of  power  is  thus  furnished  the  manufacturer. 
The  consumer  pays  a  power  bill  and  his  only  worry 
is  that  of  finding  the  money  to  pay  the  bill.  He  gives 
little  thought  to  the  company  that  supplies  the  power 
unless  it  is  to  grumble  against  rates.  He  capitalizes, 
in  his  factory,  the  economies  that  result  from  the 
use  of  the  power  and  upon  the  efficient  service  that 
is  given. 

It  is  time  that  the  user  of  power  should  consider 
the  reciprocal  relation  that  exists  between  the  user 
and  the  producer  of  power.  Western  industry  will 
develop  and  expand  in  proportion  to  the  consumption 
of  power;  if  power  is  not  available,  industry  must 
suffer.  The  power  companies  are  entering  upon  an 
era  of  unprecedented  expansion,  for  future  exten¬ 
sions  large  amounts  of  capital  must  be  provided. 
Every  manufacturer  is  vitally  concerned  in  the  ques- 
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tion  as  to  whether  this  money  will  be  forthcoming,  marketed  in  the  East;  and  in  the  handling  of  all 
This  being  the  case,  is  it  not  the  duty  of  the  con-  these  accounts  bad  collections  to  the  extent  of  only 
sumer  of  power  to  furnish  a  portion  of  this  capital?  $10,000  have  been  experienced.  An  efficient  organi- 
Capital  invested  in  public  utilities  is  a  particularly  zation  such  as  this  seems  almost  unbelievable,  yet 
desirable  form  of  investment  for  the  reserves  which  confirmation  of  the  statement  is  seen  in  the  returns 
every  industrial  enterprise  must  carry.  The  return  from  the  recent  season  of  marketing,  which  indicate 
upon  a  sufficient  amount  of  capital  so  invested  would  that  only  those  fami  products  that  are  well  organized 
pay  the  power  bill;  and  from  the  point  of  view  of  have  come  through  with  flying  colors.  It  would 
service  the  manufacturer  is  in  as  desirable  a  position  seem,  then,  that  all  the  producing  industries  of  the 
as  if  he  owned  his  own  power  plant.  West  should  organize  in  order  to  achieve  finer  dis- 

An  idea  of  the  extent  to  which  this  principle  is  Plays,  lower  margins  and  quicker  turnover  in  han- 
already  being  carried  out  is  to  be  obtained  from  the  dling  of  the  products. 

following  figures.  On  January  24  the  Railroad  Com-  Organized  industries  are  able  to  establish  east- 
mission  of  Califomia  authorized  the  Southern  Cali-  ern  distributing  centers  so  that  sales  may  be  made 
fornia  Edison  Company  to  issue  an  additional  $10,-  to  the  wholesale  trade  in  small  quantities  in  such  a 
000,000  par  value  of  its  common  capital  stock.  In  way  that  the  dealer  may  be  able  to  finance  himself 
exactly  four  months,  down  to  May  24,  the  total  sales  in  instances  where  he  otherwise  would  be  unable  to 
had  reached  the  high  figure  of  $6,634,000  par  value  do  so.  Through  such  an  organized  agency  we  are 
to  something  like  8,823  subscribers  averaging  71/2  able  to  meet  the  necessary  social  problems  that  arise 
shares  per  subscriber.  Thus  at  the  present  time  this  today  and  thus  contribute  in  bearing  certain  of  the 
company  has  over  13,000  subscribers  to  its  stock,  responsibility  felt  by  the  public  at  large  in  large 
over  11,000  of  whom  are  in  the  territory  served,  organizations  of  this  kind.  It  facilitates  the  elimina- 
Nearly  two  thousand  seven  hundred  employes  of  the  tion  of  waste,  the  marketing  at  less  money,  and  if 
company  have  purchased  stock  on  the  installment  properly  conducted  it  will  prevent  any  unfair  condi- 
plan  aggregating  a  total  of  almost  five  million  dollars  tion  arising  to  embarrass  the  public ;  and  thus  in  the 
par  value  of  the  stock.  long  run  its  very  existence  contributes  to  the  public 

After  all,  the  problem  most  vital  to  the  public  welfare  a  benefit  otherwise  unattainable, 
today  in  the  rendering  of  good  service  is  to  see  that  Under  strong  local  organization  of  all  producing 
those  who  are  seiwed  with  electrical  energy  be  given  industries  in  the  West,  the  independence  of  the  West 
the  fullest  consideration,  and  what  better  method  of  is  assured,  and  the  blessings  of  decentralization  are 
bringing  this  aljout  is  there  than  that  the  consumers  best  brought  into  play, 
themselves  become  owners  in  part  of  the  public  util¬ 
ity  which  serves  them? 

-  The  average  inhabitant  of  the  West  uses  two 

“America  beyond  the  Rockies,”  forced  to  action  and  one-half  times  the  electricity  consumed  by  his 
by  excessive  transcontinental  freight  rates,  is  experi-  g.  eastern  brother,  and  six  times  as 

encing  as  never  before  in  its  his-  ^  ^  much  electricity  generated  by 

*  I-  tory  its  independence  from  the  water  power.  He  uses  more  elec- 

Dectntrahzation  remainder  of  the  nation.  At  the  tricity  for  light  than  the  east- 

present  time  there  prevails  the  emer  does,  and  more  power  in  proportion  to  his  light, 
highest  long  haul  cost  of  transportation  that  has  He  pays  a  larger  electric  bill  because  he  uses  more, 
been  experienced  in  fifty  years.  It  would  seem  that  but  he  pays  less  for  the  same  amount  of  electricity, 
even  the  20%  reduction  recently  announced  by  the  And  he  still  has  available  for  his  future  needs 
railroads  in  carrying  certain  commodities  from  the  twenty-two  times  as  much  energy  in  undeveloped 
West  to  the  East  will  be  insufficient  to  meet  the  water  power  as  the  inhabitant  of  the  rest  of  the 
present  situation.  The  development  of  intercoastal  country. 

trade  through  the  Panama  Canal  seems  more  urgent  Figures  of  total  production  from  different  sec- 

than  ever  before.  tions  of  the  country  are  difficult  to  compare,  as  they 

We  are  living  in  a  complex  economic  social  order,  offer  no  common  base  either  of  area  or  population. 
No  business  can  exist  which  is  efficient  in  one  direc-  For  this  reason  these  per  capita  figures  are  used  to 
tion  only;  hence,  in  order  that  the  West  may  arise  express  fairly  the  comparative  significance  of  the 
to  meet  the  present  situation,  we  must  learn  more  West  in  the  electrical  field.  They  demonstrate  the 
of  what  the  city  must  give  to  the  country  and  the  relatively  greater  role  which  electricity  plays  in  this 
country  give  to  the  city.  We  must  carry  the  market-  part  of  the  country  than  it  is  called  upon  to  play  else- 
ing  of  our  products  to  even  more  efficient  stand-  where — and  the  fact  that  western  markets  should 
ards  than  have  prevailed  in  the  past.  When  this  is  be  weighted  more  heavily  as  prospective  purchasers 
said  a  real  statement  has  been  made,  for  it  was  of  electrical  equipment  than  the  recorded  populations 
brought  out  at  the  recent  Sacramento  conference  of  would  signify.  They  indicate  the  gi-eater  future  pos- 
the  Califomia  Industries  Association  and  the  Cali-  sibilities  ahead  of  the  West  in  hydroelectric  develop- 
foraia  Development  Board  that  during  the  lifetime  of  ment  as  compared  with  the  rest  of  the  country — and 
the  California  Fruit  Growers’  Exchange  over  $400,-  in  general  may  be  said  to  reflect  the  basic  importance 
000,000  worth  of  Califomia  citrus  fruits  have  been  of  the  electrical  industry  in  western  development. 
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Production  of 
Steel  from  Ores 
Essential 


Civilization  progresses  from  the  less  refined  to 
the  more  refined ;  this  is  also  true  of  the  tools  by  the 
use  of  which  progress  is  made 
possible.  In  the  manufacture  of 
the  tools  essential  to  production, 
improvement  came  as  much  from 
the  use  of  more  suitable  and  at  the  same  time  less 
costly  fabricating  materials  as  from  improvement  in 
design.  Yet  the  crude  products  of  today — which  but 
yesterday  were  the  wonder  of  the  day — are  never  en¬ 
tirely  discarded.  Often  they  are  essential  raw  prod¬ 
ucts  from  which  a  superior  or  more  specialized 
product  is  made.  This  is  paii;icularly  true  of  iron; 
it  is  the  basic  material  from  which  steel  is  made. 


For  their  supply  of  steel  the  Pacific  Coast  states 
are  dependent  upon  pig  iron  that  is  produced  else¬ 
where,  and  upon  which,  under  present  conditions,  it 
is  necessary  to  pay  a  high  freight  rate.  Steel  is 
costly  in  the  Western  states,  in  comparison  with 
Eastern  states,  whether  it  comes  from  an  Eastern 
plant  or  is  made  in  one  of  the  steel  mills  or  foundries 
of  one  of  the  coast  cities.  If  the  steel  is  made  locally 
the  raw  material  is  either  scrap  iron,  pig  iron,  or  a 
mixture  of  the  two.  There  is  no  production  of  iron 
from  ores  on  the  Pacific  Coast ;  yet  nearly  a  third  of 
the  price  of  steel  products  in  these  cities  is  repre¬ 
sented  in  the  cost  of  transportation.  From  the  nor¬ 
mal  growth  of  Western  industry  a  supply  of  iron  and 
steel  must  be  obtainable  at  a  cost  no  greater  than  in 
Eastern  manufacturing  centers.  The  high  cost  of 
these  essential  materials  is  a  severe  handicap  to 
Western  manufacturers  and  a  bander  to  industrial 
development. 

It  is  not  generally  known  that  all  Pacific  Coast 
states  are  well  supplied  with  iron  ore;  it  is  present 
in  abundance  and  is  of  satisfactory  quality.  Besides 
ore  there  is  needed  for  the  production  of  iron  and 
steel,  limestone  flux  and  a  carbonaceous  fuel  such  as 
coke  or  charcoal.  While  it  is  true  that  coking  coal  is 
not  readily  available  except  in  the  Northwestern 
states,  this  need  not  be  an  insurmountable  difficulty 
for  other  localities.  There  are  processes  for  the  pro¬ 
duction  of  pig  iron  and  steel  in  which  a  portion  of 
the  fuel  is  replaced  by  electric  energy. 

With  ore  and  flux  accessible  to  all  the  Coast 
cities,  with  electric  energy  available  and  fuel  obtain¬ 
able,  it  will  not  be  long  before  there  is  a  serious 
attempt  to  establish  a  steel  industry  near  one  of  the 
larger  cities.  It  will  be  a  big  undertaking,  but  it  is 
certain  that  the  community  which  is  successful  in 
the  establishment  of  an  iron  and  steel  plant  will  have 
made  a  long  stride  towards  becoming  the  leading 
industrial  city  of  the  West. 


A  powerful  array  of  basic  facts  concerning 
Western  agricultural,  commercial  and  industrial 
growth  is  quickly  gleaned  from 
p  _  .  the  conclusions  of  the  pages  of 

onceining  These  facts  show 

Western  Growth  states  west  of 

the  Rocky  Mountains  have  had  a  much  more 
rapid  growth  in  the  past  in  almost  every  line  of 
activity  than  has  the  United  States  as  a  whole.  The 


assessed  value  of  property  in  the  West  has  multiplied 
nearly  five  times  since  1900,  while  the  United  States 
shows  a  present  total  only  two  and  one-half  times 
as  great  as  that  of  twenty  years  ago.  Western 
bank  clearings  have  increased  at  more  than  double 
the  rate  achieved  by  the  country  as  a  whole.  Farm 
crops  from  these  states  are  now  more  than  four 
times  greater  than  they  were  at  the  beginning  of 
the  century,  while  figures  for  the  whole  country 
show  not  more  than  a  triple  increase.  Manufactured 
products  show  a  similar  balance  in  favor  of  the 
West,  which  has  grown  in  manufacturing  activities 
at  almost  double  the  rate  of  the  rest  of  the  country. 

The  advantage  of  the  West  in  abundant  water 
power  is  one  of  the  reasons  given  for  this  suprem¬ 
acy,  and  emphasis  is  laid  on  the  importance  of  elec¬ 
trical  development  to  serve  the  future  gi’owth  of  this 
state.  Over  one-third  of  the  total  acreage  now  irri¬ 
gated  in  California  is  served  with  water  by  pumping 
and  future  agricultural  development  is  almost  en¬ 
tirely  dependent  upon  electric  service.  Emphasis  is 
also  laid  upon  the  importance  of  electricity  to  manu¬ 
facturing,  and  in  the  accompanying  charts  it  is  dem¬ 
onstrated  that  for  every  two  persons  added  to  the 
population,  one  horsepower  in  generating  machinery 
must  be  installed  in  local  power  plants  to  meet  their 
needs. 

Four  horsepower  in  the  power  plants  will  gen¬ 
erate  enough  power  to  serve  one  electrified  home,  at 
the  same  time  that  it  serves  manufacturing  enter¬ 
prise  corresponding  to  about  $4,000  in  investment, 
irrigates  five  acres  of  land,  mines  $720  worth  of  ore 
and  carries  1800  passengers  on  electric  railways. 
The  tremendous  gi'owth  predicted  for  the  next  ten 
years  in  the  West  will  only  be  possible  if  the  money 
is  forthcoming  to  carry  out  the  power  program  which 
the  public  service  industry  has  laid  out.  The  people 
of  the  West  are  today  awakening  to  the  full  responsi¬ 
bility  they  have  in  the  forwarding  of  this  great  work, 
and  it  is  with  the  utmost  confidence  that  the  West 
as  a  whole  faces  the  new  era  now  upon  us. 


Great  Chicago 
Convention, 

N.  E.  L.  A. 


From  a  hundred  different  avenues  comes  the 
report  that  the  recent  convention  of  the  National 
Electric  Light  Association  at 
Chicago  marked  the  passing  of 
another  milestone  of  progress  in 
utility  evolution  in  the  nation. 
Perhaps  the  greatest  outstanding  features  of  the 
convention  were  the  public  utterances  of  men  tried 
in  public  life,  who  spoke  earnest  and  powerful  words 
of  the  greater  sympathy  that  is  being  manifested 
throughout  the  nation  in  the  handling  of  the  utility 
problems  of  the  day.  It  would  seem  that  ownership 
of  stocks  by  the  people  at  large  is  bringing  home  to 
them  the  possibilities  of  advancing  our  national  life 
through  a  keener  sympathetic  attitude  thus  made 
possible.  Much  of  this  greater  public  confidence  is 
due  to  the  consistent  activity  of  the  National  Electric 
Light  Association  as  a  whole  and  of  its  individual 
members.  The  Chicago  convention  has  emphasized 
once  more  the  great  service  which  this  organization 
is  able  to  render  to  the  industry,  and  to  the  public 
it  serves. 
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THE  FUTUBE  OF  THE  WEST  LIES  IN  THE  DEVELOPMENT  OF  ITS  WATER  POWERS 


The  West  was  at  one  time  famous  chiefly  for  its  mineral  resources,  iater  for  its  airricultural  possibilities  and  more  recently  for  the  Knowing 
opportunities  alonK  manufacturing  lines  and  in  the  field  of  foreign  trade.  Undoubtedly  the  outstanding  resource  of  the  Pacific  Coast  at  the 
present  time,  however,  is  its  abundance  of  undeveloped  water  power  ready  to  serve  this  industrial  growth.  Seventy  per  cent  of  the  future  water 
power  possibilities  of  the  nation  lie  west  of  the  R^ky  Mountains. 


(The  story  of  western  growth  and  the  part  which  electricity  must  play  in  it  is  here  told  in 
figures  and  diagrams  which  you  will  not  forget.  The  material  which  forms  the  basis  of  this 
study  is  the  result  of  months  of  research  work  carried  on  by  the  Journal  of  Electricity  and 
Western  Industry  with  the  cooperation  of  western  power  companies  and  industrial  organiza* 
tions.  It  will  be  presented  in  brief  at  the  open  session  of  the  Pacific  Coast  Geographic  Division 
of  the  N.  E.  L.  A. — ^The  Editor.) 


In  order  to  analyze  the  present  position  of  the 
West  in  its  relation  to  national  development,  to  ob¬ 
tain  an  idea  of  the  factors  involved  in  its  growth  and 
those  which  will  determine  its  future,  with  especial 
reference  to  the  part  which  the  public  service  indus¬ 
try  must  bear  in  this  progress,  a  comprehensive 
survey  of  western  industrial  conditions  was  under¬ 
taken  early  in  this  year  by  the  Pacific  Coast  Geo¬ 
graphic  Division  of  the  National  Electric  Light 
Association.  The  result  is  here  presented.  This 
work  has  been  carried  on  under  the  supervision  of 
Robert  Sibley,  editor  of  Journal  of  Electricity  and 
Western  Industry,  as  chairman,  assisted  by  an  advis¬ 
ory  committee  consisting  of  H.  A.  Barre,  executive 
engineer  of  the  Southern  California  Edison  Com¬ 
pany;  W.  G.  Vincent,  executive  engineer  with  the 
Pacific  Gas  &  Electric  Company;  E.  B.  Criddle,  gen¬ 
eral  agent  of  the  Southern  Sierras  Power  Company ; 
J.  B.  Black,  sales  manager  of  the  Great  Western 
Power  Company,  and  Lloyd  Henley,  valuation  engi¬ 
neer  with  the  San  Joaquin  Light  &  Power  Corpora¬ 
tion.  This  committee  have  assisted  in  the  planning 
of  the  survey  and  have  carried  on  extensive  field 
work  in  their  respective  territories.  Western  power 
companies  throughout  this  territory  have  contributed 
generously  of  their  time  and  records  to  make  this 


information  complete.  The  compilation  and  editing 
of  all  data,  as  well  as  much  of  the  field  work  involved, 
has  been  carried  out  by  the  research  department  of 
Journal  of  Electricity  and  Western  Industry.  Ac¬ 
knowledgment  should  also  be  made  to  the  various 
chambers  of  commerce  and  industrial  organizations, 
as  well  as  executives  of  individual  industries  who 
have  assisted  in  the  furnishing  of  data. 

It  is  felt  that  the  material  which  has  thus  been 
brought  together  is  perhaps  the  completest  presen¬ 
tation  of  this  subject  which  has  ever  been  made. 
Wherever  possible,  figures  have  been  translated  into 
pictorial  equivalents,  so  that  the  result,  as  may  be 
followed  on  the  following  pages,  is  a  story-book  of 
western  development. 


The  Industrial  Status  of  the  West 
The  West  as  it  has  been  considered  in  this  work 
is  made  up  of  all  that  territory  from  the  Rocky 
Mountains  westward,  which  is  included  in  the  states 
of  California,  Oregon,  Washington,  Idaho,  Montana, 
Wyoming,  Utah,  Colorado,  New  Mexico,  Arizona  and 
Nevada.  It  has  an  area  of  1,189,140  square  miles 
— or  roughly,  one-third  that  of  the  entire  United 
States.  Its  population  according  to  the  1920  census 
was  8,900,585,  or  something  like  one-twelfth  that 
for  the  country  as  a  whole. 
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WHERE  THE  INDUSTRIES  OF  THE  WEST  ARE  LOCATED 

8.4  p«r  cent  of  the  total  population  of  the  United  States  is  located  in  the 
region  west  of  the  Rocky  Mountains.  $647,000,000  in  mineral  products 
were  produced  in  this  district  during  1920,  $1,300,000,000  were  raised  in 
farm  crops  and  manufactured  products  were  produced  worth  $3,460,000,000. 


In  climate  and  physical  characteristics  it  varies 
between  widely  separated  extremes.  Characteristic 
of  the  region,  however,  are  the  great  semi-arid  areas 
of  the  southerly  half  of  this  belt  which  nevertheless 
are  capable  of  the  greatest  fertility  when  supplied 
with  water  through  irrigation,  the  tremendous  tim¬ 
bered  areas  of  the  Pacific  Northwest,  the  equable 
climate  of  the  coast,  favorable  to  agricultural  and 
manufacturing  development  alike,  and  the  great 
mountain  ranges  which  furnish  an  abundance  of 
mineral  wealth  and  at  the  same  time  act  as  great 
reservoirs  for  the  “white  coal”  which  later,  as  har¬ 
nessed  water  power,  is  the  great  wealth  of  the  West 
as  the  source  from  which  the  light  for  its  homes  and 
the  power  for  its  industries  will  be  drawn. 

The  following  table  gives  a  comprehensive  idea 
of  the  scope  of  industrial  development  in  this  region. 
It  is  not  in  any  sense  exhaustive,  but  it  gives  a  gen¬ 
eral  idea  of  the  extent  of  some  of  the  major  activ¬ 
ities.  Figures  are  taken  from  government  reports 
where  these  are  available — in  other  cases,  local  esti¬ 


mates  have  been  checked  with  care.  Figures  are  for 
1920  unless  otherwise  stated. 

THE  EXTENT  OF  THE  INDUSTRIAL  WEST 


Area  (sq.  mi.) .  1,189,140 

Population  .  8,900,585 

Bank  clearings  . . $22,974,000,000 

Exports,  Pacific  Coast  ports . $  621,451,000 

Manufactures  (value  of  products) . $  3,450,000,000 

Farm  Crops  (farm  animals  and  by-products 

not  included)  . $  1,294,828,000 

Mining  . $  400,000,000 

Lumber  . $  70,000,000 

Petroleum  . $  243,000,000 

Fish  . $  9,300,000 

Present  installed  capacity,  western  power  com¬ 
panies  (hp.)  .  2,500,000 

Potential  water  power  (hp) .  42,850,000 

Construction  program,  water  power  develop¬ 
ment  next  10  years . $  1,010,000,000 


THE  IMPORTANCE  OF  THE  ELECTRICAL  INDUSTRY 
The  electrical  industry  ranks  high  annong  the  industries  of  the  West,  even 
when  considered  solely  from  the  standpoint  of  the  actual  investment 
involved.  Progress  figures  indicate  a  growth  which  has  been  more  rapid 
than  that  of  other  western  development  as  reflected  in  the  figures  of 
assessed  property  values.  The  real  significance  of  this  basic  industry, 
however,  is  better  expressed  in  terms  of  its  essential  service  to  other  fleids. 


The  Electrical  Industry  of  the  West 
In  this  cross  section  of  activity,  the  public  serv¬ 
ice  industry  plays  no  small  part.  The  power  com¬ 
panies  of  the  West  alone  represent  an  investment  of 
nearly  one  billion  dollars,  they  employ  34,000  people, 
expending  nearly  fifty  million  dollars  in  annual  pay¬ 
roll.  They  return  to  the  commonwealth  over  ten  mil¬ 
lion  dollars  in  taxes.  Exact  figures  on  these  items 
and  on  several  other  aspects  of  public  service  activity 
are  listed  below. 


THE  ELECTRIC  PUBLIC  SERVICE  INDUSTRY  OF  THE  WEST 


Calif. 


Total  investment  . — .  $408,102,093 

Employes  .... . 21,178 

Annual  payroll  . .  $  28,293,964 

Annual  taxes  . . . . .  $  6,036,631 

No.  consuimers  . . - .  780,691 

Connected  load,  hp . - . .  2,603,682 

Installed  capacity,  hp. 

Water  power  plants. . - .  1,206.410 

Steam  ■  plants  . 783,727 

ToUl  . . . . - . . .  422,688 

Kw-hr.  generated  . . 1,648,966,316 

Miles  of  wlr*. . 116,686 

Fuels  used: 

Coal — tone  . . . - .  0 

Oil— bbl . 4,991,699 

Gas — cu.  ft.  . . — . . .  2,800,000 


Northwest 

Intermenntain 

Total 

*Estimate  Eleven 

and  Southwest 

Reporting 

Western  States 

$179,764,642 

$261,642,463 

$849,408,188 

$960,000,000 

6,909 

3,840 

30,927 

34,200 

$  10,006,740 

1  6,680,396 

$  43,981,000 

$  48,300,000 

$  2,166,696 

1  2,242,771 

$  9,433,997 

$  10,200,000 

323,896 

266,366 

1,369,962 

1,486,000 

986,847 

1,217,244 

4,807.778 

6,330,000 

449,000 

691.000 

1,861,000 

1,861,000 

138,000 

111,000 

769,900 

769,900 

686,000 

702,000 

2,616,000 

2,616,000 

1,460,463,882 

2,194.680,082 

7,294,099,280 

7,970,862,000 

39,769 

60,300 

206,664 

226,000 

43.472 

224,299 

267,771 

706,419 

166,779 

0 

6,168,378 

6,339,674 

_ 

-■ 

2,800,000 

3,042,007 

*Baaed  on  U.  S.  Geological  Survey  figures  for  1920. 
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THE  WEST  IS  GROWING  MORE  RAPIDLY  THAN 
THE  REST  OF  THE  UNITED  STATES 
The  history  of  the  past  forty  years  has  been 
one  of  continuous  growth  on  the  part  of  the  western 
states,  growth  which  in  almost  every  department  of 
business  activities  has  been  at  a  faster  rate  than  the 
remainder  of  the  United  States.  The  population  of 
this  territory  has  increased  over  400  per  cent  since 
1880,  while  that  of  the  entire  United  States  has  just 
about  doubled.  The  assessed  value  of  property  in 
the  West  is  now  over  fourteen  times  what  it  was 
forty  years  ago,  the  assessed  value  of  property  in 
the  United  States  has  increased  five  and  one-half 
times.  Farm  crops  have  increased  nineteen  times  in 
the  West  while  they  were  increasing  three  times  in 
the  country  as  a  whole.  ! 

GROWTH  FIGURES  — UNITED  STATES  AND  ELEVEN 
WESTERN  STATES 

Population 


G/rOlVTH  FIGURES. 

us.  d  //  Western  States. 
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Assessed  Value  of  All  Property 

1880  1900 

.  117.140,000,000  I36.3S8.700.000 


United  Statee  t 

Value  . 

Per  cent  increase 

over  1880  . . 

Weetem  Statee: 

Value  . 

Per  cent  increase 
over  1880  _ 


>  )  1900 
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Bank  Clearings 

1880  1! 


United  SUtee: 

Amount  _ 

Per  cent  increase 

over  1900  _ 

Western  States: 

Amount  _ 

Per  cent  increase 
over  1900  _ 


$  1,839,730.862  $  22.974.000,000 

_  1218 

Value  of  Minerals  Produced  Annually 

1880  1900  1920 

8364.928.298  $1,107,031,392  $4,600,000,000 


1900 


United  States. 
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Western  States; 

Anwunt  . 

Per  cent  Increase. 
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I..  114 

Value  of  Annual  Farm  Crops 

1880  1900 

.....  $2,212,000,000  $3,000,000,000 


Unttsd  States: 

Amount  . . 

Per  cent  increase 

over  1880  _ 

Western  States: 

Amount  . . 

Per  cent  increase 
over  1880  _ 


$  69,721.426  $  336,646,000  $1,294,828,000 

.  464  2067 

Value  of  Products  Manufactured  Annually 

1880  1900  1920 

$6,349,000,000  $11,407,000,000  $62,688,906,000 
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/880  1900  I9UO  <  leeo  1900  n 

SLECTTffOtL  /NOtJSTlRX* 

U.S.  /  \  f 

/  \  :  STATmS  I 


Kw-hr.  of  Electricity  Generated 

1880  1900 
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WHY  THE  DEMAND  FOR  ELEC- 
TRIG  POWER  IS  INCREASING 

A  projection  of  the  population  curve 
for  California  into  the  future  at  the 
same  rate  of  growth  as  was  experi¬ 
enced  during  the  last  decade  shows 
that  by  1950  we  may  expect  a  pop¬ 
ulation  of  ten  million  for  that  state. 
It  is  the  demand  for  electric  power 
which  will  come  from  these  addi¬ 
tional  six  millions  for  home  use,  for 
agricultural  purposes,  for  factories, 
which  we  must  be  prepared  to  meet 
if  the  West  is  to  go  steadily  for¬ 
ward. 
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THE  WEST  IS  GROWING  IN  INDUSTRIAL  IMPORTANCE 
California  has  been  taken  as  typical  of  the  western  states  in  its  develop¬ 
ment.  Mining  was  the  major  activity  of  early  years,  soon  supplemented 
and  outdistanced  by  agriculture.  From  1880  to  the  present,  manufacturing 
activities  have  shown  a  growing  importance,  now  ranking  first  in  the 
value  of  output.  The  past  decade  has  shown  the  greatest  proportional 
increase  in  this  field. 

THE  PLACE  OF  THE  ELECTRICAL  INDUSTRY 
The  industrial  development  of  the  West  started 
with  oil  and  coal  as  the  basis  for  its  power,  just  as 
the  agriculture  started  with  gravity  irrigation  and 
dry-farming.  Electricity  began  to  be  a  factor  in  pro¬ 
duction  in  both  these  fields  somewhere  around  1880. 
The  electrical  industry  grew  rather  slowly  for  the 
first  ten  years,  confining  its  activities  almost  entirely 
to  lighting,  with  a  little  mining  service,  chiefly  from 
plants  located  at  the  mines  themselves.  For  the  next 
ten  years,  its  growth  was  more  rapid,  and  it  became 
an  important  factor  in  irrigation  and  in  manufactur¬ 
ing.  It  was  not  until  the  beginning  of  this  century, 
however,  that  it  began  its  really  phenomenal  growth. 
Since  that  time,  every  expansion  along  the  lines  of 
agriculture,  every  additional  factory,  every  individ¬ 
ual  added  to  the  population  has  meant  a  proportion¬ 
ately  greater  demand  upon  the  electrical  industry. 
This  increased  use  of  electricity  has  indeed  borne 


^  a/ 


THE  WEST  GROWS  WITH  THE  ELECTRICAL  INDUSTRY 
Growth  curvM  of  population,  Mseasod  values,  manufactured  products, 
acres  irrigated  and  other  features  of  western  development  follow  the  same 
general  curve  as  does  the  growth  of  electrical  power  output  in  this  region, 
demonstrating  the  close  inter-relation  of  this  advance.  Figures  of  per  cent 
increase  show  an  even  more  rapid  growth  in  the  electrical  field,  indicating 
an  even  greater  use  of  iMwer  per  unit  of  other  activities. 

rather  a  geometric  than  an  arithmetic  relationship 
to  the  growth  of  population. 

The  West  has  gone  forward  at  a  tremendous 
rate  in  the  last  twenty  years.  Every  indication  is 
for  the  steady  maintenance  of  this  increase  for  the 
next  twenty  years.  Population  in  this  region  still 
is  far  below  that  for  equal  areas  in  the  country  east 
of  the  Rocky  Mountains — there  are  greater  undevel¬ 
oped  resources  in  this  district  and  there  is  a  tremen¬ 
dous  foreign  market  hardly  touched  which  borders 
the  Pacific  ocean.  Modem  conditions  demand  elec¬ 
tric  service  for  farm,  home  and  factory.  If  this  is  to 
be  available,  the  electrical  industry  must  grow  with 
the  West.  If  the  past  is  any  indication  of  the  future, 
the  electrical  industry,  indeed,  must  grow  at  a  faster 
rate  than  the  West  as  a  whole. 

It  is  just  this  demand  which  the  public  service 
companies  of  the  West  have  laid  their  plans  to  meet. 
The  following  table  indicates  their  steady  growth  for 
the  past  ten  years  and  the  plans  ahead  up  to  1930. 
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MORE  OF  THE  POPULATION  ARE  USING  ELECTRICITT 
Th«  cwnr*  of  California  population,  compared  to  the  number  of  conaumere 
in  that  state  over  a  twenty>year  period,  ahows  that  the  demand  for  elec¬ 
tricity  will  Increase  not  in  direct  ratio  to  the  jwpulation,  but  at  a  aome- 
what  greater  rate,  owing  to  the  fact  that  fewer  homes  will  remain 
nnelectriftod  and  a  greater  proportion  of  the  farms  and  faetoriea  will  uae 
electricity  as  the  electrical  idea  continues  to  spread. 


AND  THE  INDIVIDUALS  ARE  MAKING  MORE  USE  OP  IT 
The  curve  of  kilowatt-hours  generated  in  California  as  compared  to  the 
population  has  been  rising  at  an  even  faster  rate.  The  significance  of 
this  diagram  is  its  story  of  the  more  intensive  as  well  as  extensive  use 
of  electricity.  Translated  into  unit  figures,  this  means  that  the  Individual 
used  more  electricity  for  every  day  in  1920  than  he  did  In  1000.  or  even 
In  1910. 


well  illustrated  by  the  record  of  hydi'oelectric  devel¬ 
opment  which  has  been  carried  out  during  the  past 
year  in  the  various  districts  of  the  United  States. 
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THE  HOME  BECOMES  A  GREATER  CONSUMER 
The  percentage  of  homes  electrified,  as  reported  by  western  power  com¬ 
panies  for  their  territory  served,  has  grown  from  76  per  cent  in  1910 
to  the  remarkable  figure  of  83  per  cent  in  1920.  During  that  time  the 
electrical  consumption  of  the  average  home  has  shown  a  steady  increase. 
This  Is  in  spite  of  the  constant  Improvement  in  lamps  which  would  tend 
to  reduce  the  amount  of  ^ectricity  consumed  for  the  same  light  used.  The 
perfection  of  electrical  appliances  will  make  the  home  of  the  future  an 
even  larger  user  of  electric  power. 


THE  WESTERNER  OP  1989  WILL  USE  EVEN  MORE  POWER 
The  sise  of  the  figures  represents  the  growing  population  of  the  West  at 
ten-year  intervals,  the  else  of  the  lamp  indicating  the  corresponding  rela- 
tion^ip  in  the  amount  of  electricity  produced  during  those  yean.  Both 
have  shown  a  steady  increase,  but  the  per  capita  use  of  eleetrioity  has 
been  steadily  enlarging,  as  is  strikingly  presented  in  this  chart.  In  other 
words,  by  1930  electricity  will  be  asked  to  play  an  even  more  essewtial 
part  in  the  life  of  the  average  inhabitant  of  the  West. 
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CALIFORNIA  CANNOT  DEPEND 
UPON  OIL 

With  oil  production  in  California  at 
its  maximum  and  predictions  vary¬ 
ing  from  ten  to  twenty  years  as  to 
the  period  before  its  exhaustion. 
California  is  already  using  more  oil 
than  it  produces.  It  is  obvious 
that  the  dectrical  industry  of  the 
next  ten  years  will  not  only  be 
asked  to  give  up  oil  so  far  as  pos¬ 
sible  for  the  generation  of  power 
and  depend  upon  its  water  powers, 
but  it  will  also  be  asked  to  relieve 
oil  of  much  of  the  burden  which  it 
now  bears  in  industry.  Shipping 
must  probably  still  use  oil  for  its 
Diesel  engines,  and  there  will  be 
some  small  quota  of  oil  for  which 
no  substitute  can  be  found  under 
each  of  the  other  classifications,  but 
the  rest  of  the  burden  must  fall 
upon  water-generated  power. 


POWER  COMPANIES  SHOW  A 
STEADY  GROWTH 

In  response  to  the  growing  demand 
for  electric  power,  the  power  com¬ 
panies  have  steadily  increased  their 
installations — and  still,  during  peri- 
iods  of  pressure,  we  become  aware 
that  they  are  hardly  yet  up  to  the 
needs  of  industry.  It  is  interesting 
to  note  that  up  to  the  present  time 
steam  has  placed  an  important,  if 
essentially  an  auxiliary  part  in 
electric  generation  in  this  regpon. 
With  an  oil  shortage  in  view,  the 
future  must  see  water  power  take 
over  an  even  greater  share  of  this 
burden. 
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THE  REST  OF  THE  UNITED 
STATES  CANNOT  HELP 

With  its  own  supplies  failing,  Cali¬ 
fornia  cannot  look  elsewhere  for 
its  oil.  It  is  estimated  that  the 
Mexican  supply  will  be  exhausted 
within  five  years  at  its  present  rate 
of  consumption — and  the  United 
States  is  already  consuming  more 
than  it  produces.  Present  estimates 
place  the  reserve  oil  remaining  in 
the  ground  at  not  more  than  six 
billion  barrels.  With  last  year’s  con¬ 
sumption  over  five  hundred  thou¬ 
sand  barrels,  it  is  astonishingly 
clear  that  the  supply  cannot  last 
more  than  twelve  years.  The  time 
has  come  when  oil  ^ould  be  saved 
for  its  more  profitable  by-products 
— a  result  which  the  oil  com¬ 
panies  are  gradually  bringing  about 
through  a  rise  in  price. 
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CAUFORNIA  FUEL  OIL 

PRICEAT  BAX  POINTS  &PSICE INFIELD 


Up  until  1915,  the  possibility  of  California  oil  friving:  out  was  not  given 
serious  consideration.  With  the  rapidly  increasing  demand  of  the  past 
few  years,  however,  the  oil  industry  has  begun  to  take  count  of  stock. 
The  result  has  been  a  price  increase  which  brought  1920  prices  to  three 
times  their  prewar  level.  The  improvement  in  the  purchasing  value  of 
the  dollar  over  post-war  conditions  has  brought  this  figure  down  some¬ 
what,  but  the  slight  reduction  only  serves  to  show  that  the  increase  is  an 
actual  one  and  not  a  mere  feature  of  the  currency  inflation. 


THE  PROBLEM  OF  FUTURE  FUELS 
Both  oil  and  coal  are  used  more  extensively  for 
other  purposes  of  power  and  heat  than  they  are  for 
the  generation  of  electricity.  As  the  restricted  output 
from  western  sources  brings  the  price  up,  these  uses 
will  be  cut  down,  so  far  as  other  substitutes  can  be 
found.  The  steadily  increasing  demand  for  electric 
power  which  will  come  from  this  cause  alone  has  not 
yet  been  fully  appreciated. 

I  RW£R  L/GHTanp  //£4r0  H^STERN SWES. 

t£*u/€  OF  Eiscrmaur,  Oil  jmd  Coal  Fx/ftesseo  in  HPytAFS. 


£SdOKWIn^-/HP)f  JF.6  Blk  -  /  H  Prf^  a  IS  Jo,,  -  / N PK- 


THE  SHORTAGE  WHICH  WATER  POWER  MUST  MEET 
Converting  annual  coal  and  oil  consumption  figures  of  the  West  into 
horsepower-years,  on  the  basis  of  6  tons  of  coal  or  20  barrels  of  oil  per 
installed  hp.,  and  projecting  these  curves  into  the  future,  it  is  obvious  that 
even  the  billion-dollar  prc^am  of  the  public  service  industry  for  the 
next  ten  years  is  likely  to  fall  short.  A  sixty  percent  load  factor  is 
assumed  for  electric  power. 
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WATER  POWER  IS  NOW  THE  CHEAPER  SOURCE  OF  ENERGY 
The  initial  cost  of  a  water  power  plant  is  so  much  greater  than  that  of 
a  steam  plant  that  in  the  old  days  of  cheap  oil  it  was  often  found  more 
economical  to  pay  for  fuel  than  to  pay  the  interest  on  the  larger  invest¬ 
ment.  That  day  has  passed,  as  is  clearly  shown  by  the  estimates  of  com¬ 
parative  cost  submitted  by  California  companies.  Water  imwer  is  the  fuel 
of  the  future. 


THE  SHARERS  OF  THE  BURDEN 
D.  M.  Folsom  of  the  U.  S.  Fuel  Administration  durihg  the  war  prepared 
this  diagram  to  show  how  small  a  part  of  the  burden  of  power,  light,  and 
heat  for  the  Pacific  Coast  states  is  borne  by  coal  and  that  oil  must  be 
expected  to  fall  off  during  the  next  few  years,  leaving  hydroelectric 
power  to  bear  the  burden. 


LITTLE  KtLOmfTT  OUlCRIWSHlS  BOTTLE. 
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FOOD  FOR  THOUGHT 

The  relation  of  the  annual  consumption  of  electric  power  in  California 
to  the  amount  of  oil  consumed  by  the  electrical  industry  in  that  state  is 
here  graphically  presented,  the  area  of  the  child  and  that  of  the  bottle 
corresponding  relatively  to  these  factors.  "Little  Kilowatt”  has  already 
begun  to  take  to  a  more  concentrated  water  diet-  -and  is  likely  to  use  less 
and  less  oil  for  the  future.  It  is  upon  water  power  development  that  he 
must  depend  for  his  future  growth. 
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THE  WEST  HAS  FORTY  PER 
CENT  OF  THE  DEVELOPED 
WATER  POWER 

As  the  United  States  would  look  if 
the  area  of  the  states  were  propor¬ 
tional  to  the  number  of  kilowatt- 
hours  generated  by  water  power 
in  1920.  New  York  with  its  Niag¬ 
ara  Falls  development  stands  at 
the  head  of  the  list,  closely  followed 
by  California,  with  Washington  and 
Montana  third  and  fourth,  respec¬ 
tively.  Four  of  the  western  states 
rank  among  the  first  ten.  Taking 
them  all  together,  very  nearly  forty 
per  cent  of  the  hydroelectric  energy 
of  the  nation  is  generated  west  of 
the  Rocky  Mountains. 


/W£>. 


WHERE  THE  INHABITANTS 
USE  THE  MOST  ELECTRICITY 

Apportioning  the  area  of  the  west¬ 
ern  states  and  the  remainder  of 
the  United  States  according  to  the 
per  capita  production  of  central 
station  energy  in  these  regions,  the 
country  would  look  something  like 
this.  In  other  words,  every  indi¬ 
vidual  in  the  western  states  has 
this  much  greater  weight  as  a  con¬ 
sumer  of  electricity  and  as  a  pros¬ 
pect  for  electrical  material. 
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ALSO  MORE  HYDROELECTRIC 
ENERGY 

When  the  per  capita  production 
of  electric  energy  generated  by 
water  power  alone  is  taken  into 
consideration,  the  Rocky  Mountains 
begin  to  approach  the  Atlantic  sea¬ 
board.  This  is  the  story  of  how 
much  more  important  water  power 
development  is  in  the  life  of  the 
average  westerner  than  to  the  in¬ 
habitants  of  the  remainder  of  the 
country. 
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WESTERN  WATER  POWER 
RESOURCES  STILL 
UNTOUCHED 

With  all  the  tremendous  develop* 
ment  which  has  already  taken 
place,  the  West  still  has  developed 
only  a  small  fraction  of  its  avail¬ 
able  water  powers.  The  areas  of 
the  eleven  western  states  and  of 
the  other  thirty-eight  states  are 
here  weighted  in  proportion  to  the 
per  capita  water  power  resources 
of  these  regions.  The  westerner, 
in  other  words,  has  a  greater  op¬ 
portunity  before  him  in  this  field 
of  water  power  development. 


WHY  THE  COST  OF  ELECTRICITY  IS  LOW  IN 
THE  WESTERN  STATES 

The  cost  of  electricity  in  the  West  is  low  because 
water  power  is  used  as  the  major  source  of  power, 
oil  and  coal  being  consumed  mainly  in  the  standby 
plants. 

The  local  conditions  of  any  generating  system 
enter  into  any  comparison  of  the  costs  of  generating 
electricity  by  different  methods,  and  no  fixed  relation 
can  be  determined  that  will  apply  to  more  than  one 
locality.  Engineers  have  estimated  for  different  sys¬ 
tems  that  the  costs  of  generation  by  oil  and  water 
power  will  be  equal  when  oil  costs  anywhere  from 
$0.67  to  $1.00  per  barrel,  the  variation  in  these  fig¬ 
ures  being  due  to  the  different  assumptions  made 
and  to  the  local  conditions  that  obtained. 

A  large  electric  power  company  in  Southern 
California  reports  that,  assuming  the  cost  of  elec¬ 
tricity  generated  by  steam  (oil)  at  100  per  cent,  the 


cost  of  electricity  generated  by  water  power  would 
vary  between  57.2  per  cent  and  67.7  per  cent  with 
oil  at  $2.25  per  barrel.  These  figures  include  trans¬ 
mission  and  distribution  charges. 

That  steam  electric  power  can  be  produced  and 
transmitted  to  the  load  centers  for  1.10  cents  per 
kilowatt-hour  while  hydroelectric  power  can  be  pro¬ 
duced  and  transmitted  to  the  load  centers  for  0.55 
cents  per  kilowatt-hour  is  the  estimate  of  a  large 
company  operating  in  Central  California. 

Another  California  company  states  that  during 
the  period  from  1910  to  1930  (estimate  being  made 
for  1920  to  1930),  the  saving  in  its  generating  plants 
due  to  the  use  of  water  power  instead  of  steam  (oil) 
as  the  source  of  power  will  amount  to  $24,288,842. 
The  total  cost  of  generating  by  steam  (oil)  would  be 
$61,002,078,  as  against  a  cost  of  $36,713,236  generat¬ 
ing  by  water  power.  This  company  expects  to  be  in 
a  position  to  generate  1,440,000,000  kilowatt-hours 
in  1930. 
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THE  WESTERNER  PAYS  A  LARGER  ELECTRIC  BILL 
The  average  inhabitant  of  the  West  pays  3.34c.  for  the  electricity  which 
is  consumed  every  day  to  meet  his  needs,  whereas  the  easterner  pays  only 
1.81c.  The  reason  for  this,  however,  is  not  because  electricity  costs  more 
in  the  West,  but  because  the  westerner  uses  more  electricity.  In  fact,  he 
uses  2.4  times  as  much  electric  energry  as  his  neighbor  east  of  the  Rockies, 
whereas  his  bill  is  only  1.8  times  as  large. 
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BUT  HE  PAYS  LESS  FOR  HIS  ELECTRICITY 
The  cost  to  the  average  power  company  consumer  of  the  West  per  kilowatt- 
hour  is  something  like  ten  i>ercent  less  than  that  prevailing  in  the  next 
lowest  district  and  just  about  half  what  the  inhabitant  of  New  England 
must  pay  for  his  service.  The  cost  of  power  per  kw-hr.  consumed  is  net 
available  but  the  same  ratio  would  hold  as  here  shown. 


THOUSANDS  or  KILOWATTS 


608 


Journal  of  Electricity  and  Western  Industry 


[Vol.  46— No.  12 


SOME  BWLUNG  FliOGRAM  ! 
wv£srM£N7:s  /N  £LEcr/fic  Power  systems. 

//  lA^ESTE/fM States  —*^00/,OOO.ooo  to  be  stvnt  in  next  /O  YtARS. 


EZ3 

sai.200,000 


/Jl/, 000,000 


CALtfOBN/A  A/EUAOA  <6  tVEOTE/fN ARIZONA -^^SOO.OOO  IN  NEXT  /O  rZANS. 

i^io  „ — ma 

nto  f  »|  ^  ^ 

n  li _ il  m.soo.ooo 


E~ll  It _ fJ 

aS.TOC.OOO  HCO.MO.MO  l£ - 

/PyESTMEMT /W  G£W£/i4rPTff  P^/fTS. 


/f/0 

o 

n7,o»i,ooo 


// WESTERN  STATES. 

nto 


CALIFORNIA  NEVADA  &  MSTERN ARIZONA 

mo  J, 

s  a  .  .  LJ 

jjeAP/,000 


TUUTfPR 

/fS0 

■  ^ 


ONE  BILLION  DOLLARS  NEEDED  BY  1930 
In  order  to  carry  out  the  electric  construction  program  outlined  by  the 
public  eervica  industry  of  the  western  states  for  the  next  ten  years,  over 
one  billion  dollars  will  be  needed.  This  must  come  in  large  or  small 
amounts  from  the  investors  of  the  country  if  the  work  is  to  be  carried  oot. 


Electrical  Qrorth  goes  Hand  m  Hand 
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THE  ELECTRICAL  INDUSTRY  A  GOOD  INVESTMENT 
Comparison  in  the  growth  of  sales  of  the  electrical  industry  compared 
with  all  industry  in  the  West  shows  the  healthy  condition  in  this  field, 
which  is  increasing  at  a  faster  rate  than  almost  any  other  line  of 
busineaa. 


THE  BILLION  DOLLAR  PROGRAM 
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PLANS  FOR  THE  FUTURE  ARE  MERELY  A  CONTINUATION  OF  PAST  GROWTH 
Every  district  in  the  West  has  shown  a  steady  increase  in  demand  for  merely  the  necessary  planning  ahead  to  meet  the  requirements  they  foresee, 

the  past  ten  years.  The  resiiective  curves  carried  into  the  future  record  From  this  diagram  it  is  apparent  that  no  unusual  demand  due  to  <dl 

the  opinion  of  the  public  service  industry  as  to  what  this  demand  is  to  be  shortage  or  other  element  of  pressure  need  be  taken  into  consideration 

for  an  equivalent  period  in  the  future.  Their  pians  for  construction  are  in  order  to  require  the  building  programs  outlined. 
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From  1880  to  1920,  the  westerner  learned  to  use  ntore  electricity  in  the 
home  and  on  his  city  streets,  he  demanded  more  (roods  made  in  factories 
electrically  operated,  he  consumed  more  food  from  acres  electrically  irri- 
(rated.  This  increase  has  been  a  steady  advance,  irrespective  of  hard  times 
or  war  depressions.  Projecting  this  curve  into  the  future,  we  find  that  by 
1930  the  inhabitant  of  this  reKion  will  be  usin(r  10  per  cent  more  elec¬ 
tricity  than  he  is  today.  It  must  be  remembered  that  the  population  will 
also  have  reached  11,600,000  by  that  time,  which  factor  will  materially 
raise  the  pitch  of  the  curve. 

WHAT  THIS  PROGRAM  MEANS  TO  THE 
WESTERN  BUSINESS  MAN 

Electricity  has  come  to  play  an  important  part 
in  the  development  of  all  sections  of  this  country. 
Owing  to  the  peculiar  conditions  of  the  West,  how¬ 
ever,  its  scarcity  of  fuel,  its  abundance  of  water 
power,  its  climate  and  its  topography,  electricity  has 
taken  a  more  essential  part  in  the  growth  of  this 
region  than  it  has  elsewhere.  The  gi'eater  use  of 
electric  power  west  of  the  Rockies  is  well  expressed 
by  the  figures  of  per  capita  consumption.  The  west¬ 
erner  uses  two  and  a  half  times  as  much  electricity 
as  his  easteni  brother  and  nearly  seven  times  as 
much  in  hydroelectric  energy.  This  means  that 
where  in  other  districts,  coal  and  oil  gas  are  used 
for  illumination  and  for  power,  the  West  looks  to  a 
much  greater  extent  to  the  central  station  to  supply 
its  needs. 

No  one  who  has  followed  the  story  of  the  charts 
on  the  preceding  pages  can  question  the  importance 
of  electrical  development  to  the  gi-owth  of  the  West. 
Coal  is  present  in  certain  districts  of  this  region  and 
will  continue  to  be  used.  But  the  time  has  come 
when  the  coal  mines  are  finding  it  economical  to  use 
electricity  in  operating  their  owm  mines.  For  the 
sheer  economy  of  operation,  electricity  will  supplant 
this  fuel  more  and  more  in  every  department  of 
western  activity  where  it  can  be  substituted.  Lum¬ 
ber  mill  waste  is  an  available  source  of  pow’er  for 
perhaps  30  years,  but  the  unreliability  of  any  indi¬ 
vidual  mill  as  a  source  of  supply,  combined  with  the 
great  bulk  of  fuel  per  unit  of  heating  value,  makes 
the  use  of  this  product  very  limited.  It  can  be  con¬ 
sumed  profitably  only  if  water  transportation  is 
available,  and  if  the  distance  to  be  covered  is  not 
more  than  fifteen  to  twenty  miles. 

The  story  of  oil  is  graphically  told  in  the  pre¬ 
vious  charts.  The  known  supply  in  the  United  States 
is  destined  to  be  consumed  within  the  next  ten  years. 


unless  its  use  is  gieatly  curtailed.  The  most  opti¬ 
mistic  predictions  allow  not  more  than  twenty  years 
for  its  exhaustion.  Of  course,  what  will  happen  long 
before  this  is  that  the  users  of  crude  oil  will  find 
the  price  too  high  to  pay  and  that  its  use  will  be 
confined  to  the  refined  products  which  bring  greater 
returns.  This  will  conserve  the  oil  supply  for  many 
years  to  come,  but  it  will  also  leave  a  gap  in  the 
demands  of  industry  which  will  have  to  be  met.  The 
natural  substitute — indeed  the  only  one  now  in  sight 
— is  that  of  hydroelectric  energy. 

It  would  not  be  expressing  the  entire  relation¬ 
ship  to  say  that  electrical  development  is  responsible 
for  western  progress,  but  it  seems  clear  in  this  analy¬ 
sis  that  it  is  essential  to  it.  So  also,  of  course,  are 
police  protection,  an  adequate  water  supply,  and 
transportation  facilities.  The  plea  here  made  is 
that  electrical  development  be  considered  on  the  same 
basis  as  these  essentials.  The  development  of  elec¬ 
tricity  alone  cannot  make  the  West — but  any  failure 
to  provide  adequate  electric  power  can  unmake  it — 
that  is  to  say,  can  prevent  its  gi’owth. 

With  this  premise,  it  follows  that  every  business 
man  who  expects  to  find  his  home  in  western  cities 
and  to  earn  his  living  serving  western  markets  is 
vitally  interested  in  making,  possible  the  adequate 
development  of  western  water  powers.  He  must 
place  this  side  by  side  with  his  interest  in  good  gov¬ 
ernment  and  just  taxes.  He  must  be  concerned  with 
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THE  UNIT  RELATIONSHIPS  OF  WESTERN  PROGRESS 
The  cross  section  of  any  community  remains  practically  constant,  changrins 
only  with  the  slow  modifications  of  custom  which  are  perceptible  only  from 
decade  to  decade.  In  other  words,  to  meet  the  needs  of  every  additional 
100  inhabitants  in  the  West,  about  the  same  investment  in  factories,  aRri- 
cultural  development,  minin{r  activity,  etc.,  must  be  maintained.  These 
factories,  farms  and  mines  must  have  the  electrical  power  available  for 
their  requirements— or  they  cannot  be  developed.  This  is  the  story  of  the 
basic  relationship  of  electricity  to  western  trrowth.  The  figures  of  the 
past  ten  years  tell  the  story  of  the  future. 
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WHAT  THE  BILLION-DOLLAR 
PROGRAM  MEANS  TO  YOU 

In  order  to  meet  the  needs  of  west¬ 
ern  industries  through  1930,  the 
power  companies  have  estimated 
that  one  billion  dollars  must  be 
spent  in  electrical  construction  work 
in  the  West.  The  spending  of  this 
money  alone,  not  to  mention  the 
development  it  will  make  possible 
in  other  fields,  means  a  billion  dol¬ 
lars  additional  expended  in  western 
markets — for  labor,  for  materials 
and  for  machinery.  There  is  not  a 
business  man  in  the  district  who 
will  not  in  some  way  be  benefited 
by  the  program. 


WHAT  IT  MEANS  TO 
AGRICULTURE 

There  are  large  districts  of  the 
West  which  can  be  developed  only 
if  irrigated  by  pumping.  Govern¬ 
ment  reports  show  that  for  every 
horsepower  installed  in  western 
power  plants,  twelve  western  acres  | 
can  be  cultivated,  with  the  result¬ 
ing  increase  in  the  valuation  of  the 
land,  additional  crops  grown,  a 
given  number  of  persons  supported 
and  an  equivalent  number  given  oc¬ 
cupation  in  town  to  supply  the 
ne^s  of  those  upon  the  farm.  The 
experience  of  the  past  few  years 
of  power  shortage  in  California  has 
demonstrated  that  unless  the  elec¬ 
tric  power  is  available,  this  devel¬ 
opment  cannot  take  place. 


WHAT  IT  MEANS  IN 
MANUFACTURING 

With  coal  of  necessity  a  small  fac¬ 
tor  in  industry  throughout  the 
greater  part  of  the  West  and  oil 
Incoming  too  precious  to  be  used  in 
the  unrefined  state  as  fuel,  western 
manufacturing  development  will  be 
even  more  dependent  in  the  future 
upon  electricity  as  a  motive  power. 
Figures  from  the  1919  manufactur¬ 
ing  census  just  out  indicate  that 
for  every  $200,000  worth  of  goods 
produced  in  western  factories,  we 
must  count  on  25  hp.  installed  in 
a  power  plant  somewhere  in  the 
mountains.  With  the  growing  de¬ 
mand  for  power,  we  may  expect 
this  need  to  grow  in  the  coming 
years. 
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ANOTHER  PHASE  OF  WESTERN  GROWTH 
Two  homes  are  built  in  the  city  to  support  the  needs  of  one  farm  made 
possible  in  the  country  by  e'ectric  irriKation.  Similarly  20  men  must  find 
housing  on  the  average  for  every  factory  which  is  placed  upon  the  power 
company  lines.  Allowing  $3500  for  the  average  home  and  taking  the 
government  figure  of  4.6  persons  to  a  home,  it  is  figured  that  over  two 
billion  dollars  will  be  spent  in  home  building  alone  by  1930.  These  homes 
will  each  need  about  400  kw-hr.  yearly  in  electric  service,  and  the  people 
who  live  in  them  will  need  employment  in  industries  using  electric  power. 


FIGURING  IT  IN  DOLLARS  AND  CENTS 
It  is  anticipated  that  over  two  and  a  half  million  i>eople  will  be  added 
to  the  population  of  the  West  by  1930.  This  means  that  it  is  anticipated 
that  western  industries  and  western  agriculture  will  have  grown  suffi¬ 
ciently  to  support  this  number  of  additional  people  by  that  time.  It  is 
obvious  that  the  plans  for  electrical  development  must  go  forward  at  the 
same  time  to  make  this  growth  possible.  What  the  money  spent  by  these 
2,600,000  inhabitants  will  mean  to  western  merchants  is  here  pictorially 
presented,  counting  a  $1,500  income  to  a  family  of  three  persons. 


the  financing  of  hydroelectric  construction  work —  ten  years.  There  is  every  pressure  of  location  and 
he  must  see  to  it  that  the  electrical  industry  which  resource  behind  its  future  growth  to  enable  it  to 
serves  him  with  this  basic  element  to  his  welfare  is  maintain  this  superiority.  The  object  of  this  pres- 
maintained  in  a  healthy  condition,  he  must  keep  his  entation  is  to  point  out  that,  as  a  basic  factor  in  this 
eye  on  western  legislatures  to  stamp  out  pernicious  growth,  the  electrical  industry  must  keep  step  with 
legislation,  just  as  he  keeps  his  eye  on  tax  laws.  He  this  progress.  As  grows  the  electrical  industry,  so 
must  accept  it,  in  other  words,  as  one  of  his  prob-  gi'ows  the  West, 
lems. 

In  order  to  bring  more  closely  home  the  extent  100,000  hp.  installed  in  hydroelectric  power  plants 

to  which  the  ordinary  citizen  is  concerned  in  the  m*®"* 
program  of  electrical  construction,  various  phases  60,000  customers  served; 
of  the  development  of  the  West  in  which  electricity 

i<4  fn  nlav  p«4<spntial  a  nart  havp  bppn  hprp  an-  employment  of  1,300  people  in  the  electrical  indu.s- 

is  10  play  so  essential  a  part  nave  oeen  nere  an  salaries  paid  to  them  of  $2,000,000  annually; 

alyzed.  If  you  are  not  represented  personally  some-  ^eans 

where  in  the  list,  it  is  only  because  the  page  was  9  ^ 

not  long  enough  or  the  statistics  on  your  group  not  and  the  investment  of  $37,500,000  in  generating  plants, 
available.  transmission  and  distribution  equipment; 

In  such  districts  as  the  pumped  lands  of  the  San  means 
Joaquin  Valley  and  other  irrigated  agricultural  dis-  the  furnishing  of  electricity: 
tricts  of  California,  it  has  been  shown  by  the  ex-  for 

perience  of  one  or  two  dry  seasons,  that  no  new  de-  the  electrification  of  25,000  new  homes, 

velopment  can  take  place  until  the  electric  energy  thus  serving  100,000  persons; 

is  available  for  the  service  of  pumping.  This  means  and  for 

no  new  farms,  no  new  homes  in  the  city  to  serve  the  the  operation  of  240  miles  of  electric  railways, 

needs  of  these  farms,  no  new  business  in  the  com-  representing  $27,600,000  of  investment, 

munity  for  the  service  of  the  additional  population  cri?lHng^45,moooT^sWe>T, 

which  these  farms  and  these  city  homes  would  have  and  spending  $1,375,000  annually  as  operating  expenses 

meant.  In  a  less  spectacular  way,  this  same  rela-  and  for 

tionship  holds  in  the  general  industrial  development  the  operation  of  mines  and  reduction  plants, 

of  the  West.  Instances  are  numerous  and  undoubt-  producing  $18,000,000  of  minerals  annually, 

edly  familiar  to  all,  of  factories  which  have  gone  employing  4,ooo  miners; 

elsewhere  or  have  given  up  the  entire  idea  of  their  and  for 

enterprise  because  for  some  reason  or  other  they  the  operation  of  i,300  factories, 

had  reason  to  fear  a  power  shortage.  With  other  reprcsenttag  $mooo,ooo  of  investment, 

fuels  becoming  scarcer  and  with  the  realization  01  and  producing  $140,000,000  worth  of  goods  annually; 
the  convenience  and  economies  of  electric  operation 

becoming  more  widespread,  this  dependence  upon  irrigation  of  126, ooo  acres  of  land, 

electricity  grows  even  more  apparent.  resulting  in  the  expenditure  of  $6,250,000  for  improve 

The  West  has  grown  at  a  p-eater  rate  than  piy  pr„dSg ’annually  $9,600,000  worth  of  crops, 

other  region  of  the  United  States  within  the  last  and  employing  5,000  farmers  and  laborers. 
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THE  POWER  COMPANY’S  LARGEST  INDUSTRIAL  LOAD 

A  section  of  the  Goldfield  mininsr  district  served  by  the  Southern  Sierras  Power  Company.  The  largest  block  of  power  used  by  any  industry  in 
the  West  is  that  which  is  called  for  by  the  mines  and  smelters  of  this  region.  This  load  on  power  company  systems  antounts  to  a  full  20  per  cent 
of  the  total  energy  sold.  This  activity  is  especially  concentrated  in  the  Intermountain  and  Southwest  districts,  with  an  appreciable  development 
in  California.  For  every  100  kw-hrs.  used  in  the  mines,  $80  is  invested  in  this  industry,  $60  is  produced  in  output  and  $20  is  distributed  in 
the  community  in  wages. 


The  Use  of  Electricity  in  Special  Industries  in  the  West 


(Eighty-six  per  cent  of  the  energy  sold  by  western  power  companies  goes  to  industrial  con¬ 
sumers.  In  order  to  ascertain  the  part  which  electricity  plays  in  furthering  these  industries, 
.Tournal  of  Electricity  and  Western  Industry,  cooperating  with  western  power  companies,  has 
made  a  survey  of  this  held.  Nearly  four  thousand  industrial  plants  are  represented  in  the 
replies  which  are  here  analyzed  and  tabulated.  The  results  will  prove  of  the  greatest  interest 
to  industrial  men  and  power  men  alike. — The  Editor.) 


The  West  is  not  usually  looked  upon  as  an  industrial 
center  by  those  living  elsewhere — and,  indeed,  it  may  fairly 
be  said  that  it  was  not  in  a  position  to  claim  this  distinction 
up  to  the  last  decade.  The  last  ten  years  have  showm  a 
tremendous  increase  of  industrial  activity  in  this  region, 
however,  proportionately  reflected  in  the  industrial  use  of 
power.  As  it  stands  at  present,  the  consumption  of  central 
station  energy  west  of  the  Rocky  Mountains  falls  into  the 
two  classifications  of  light  and  power  about  in  the  proportion 
of  six  kilowatt-hours  consumed  for  industrial  uses  to  one 
for  lighting  purposes.  The  consumption  for  1920  falls  into 
the  classifications  shown  below. 

These  figures  are  taken  from  the  reports  of  24  power 
companies  representing  70  per  cent  of  the  power  generated 
west  of  the  Rocky  Mountains.  The  same  proportion  was  then 
applied  to  the  total  power  generated,  on  the  assumption  that 


the  various  regions  of  the  country  which  w’ere  among  the 
unrepresented  would  about  balance  each  other  in  minor 
variations. 

It  will  be  noted  that  85.9  per  cent  of  the  total  power 
generated  goes  for  industrial  purpo.ses.  The  annual  per  capita 
consumption  of  industrial  power  in  the  western  states,  as 
taken  from  central  station  figures,  is  actually  615  kw-hr.  per 
capita,  or  3-1/3  times  as  great  as  the  per  capita  consumption 
in  the  remainder  of  the  United  States,  which  is  to  be  reckoned 
as  18.5  kw’-hr.  per  capita. 

In  an  endeavor  to  ascertain  the  conditions  obtaining  in 
the  industries  of  the  West  in  so  far  as  their  use  of  electric 
power  w’as  concerned.  Journal  of  Electricity  and  Western  In¬ 
dustry  has  recently  conducted  a  survey  of  power  conditions 
in  this  region.  This  was  carried  out  through  questionnaires 
sent  the  individual  plants  and  through  the  cooperation  of 


DISTRIBUTION  OF  LOAD.  ALL  WESTERN  POWER  COMPANIES—  KW-HR.  SOLD  DURING  1920 


Northwest 


Intermountain- 

Southweet 


All  Weitem  States 


California- 

Nevada 


Total  power  Renerated.  1920 
Kw-hr . 

Total  sales,  1920 

Kw-hr . 

Lighting 

Kw-hr . 

Per  cent  of  total  sales. 


Agriculture 

Kw-hr. 


Per  cent  of  total  sales. 


Railway 


Kw-hr . 

Per  cent  of  total  sales. 


Mining 

Kw-hr . 

Per  cent  of  total  sales . 

Manufacturing  and  miscellaneous 

Kw-hr . 

Per  cent  of  total  sales . 

Total  power  load 

Kw-hr . 

Per  cent  of  total  sales . . 
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western  power  companies  who  conducted  personal  surveys  of 
the  important  industries  in  their  fields.  3.816  industrial 
plants  are  represented  in  the  replies.  Of  these,  3,504  state 
their  kilowatt-hour  consumption  for  1920,  which  figure  comes 
to  a  total  of  1,588,910,340  kw-hr.  for  the  past  year.  The  com¬ 
prehensiveness  of  the  survey  is  to  be  seen  in  the  fact  that 
this  figure  represents  28%  of  the  total  central  station  power 
consumed  for  industrial  purposes  during  the  same  period. 


PACIFIC  UNTML 


NORTHWEST 


INTERMOUNTAIN 
AND  SOUTH -WFST 


DISTRIBUTION  OF  LOAD  WESTERN  POWER  COMPANIES 
California  and  Nevada,  represented  in  the  Pacific  Central  subdivision,  show 
particular  activity  alontr  the  lines  of  afrriculture  and  manufacturing,  while 
Northwest  development  centers  in  manufacturing  activities,  and  the  Inter¬ 
mountain  and  Southwestern  districts  are  esiiecially  well  reitresented  in  the 
mining  field,  with  a  sprinkling  of  aRriculture. 


The  plants  reporting  are  from  all  sections  of  the  West,  every 
state  west  of  the  Rocky  Mountains  being  represented. 

The  Isolated  Plant 

None  of  the  power  thus  represented  is  generated  in 
isolated  plants.  Of  the  3,816  plants  included,  3,760  purcha.se 
pow'er  from  power  companies,  51  have  individual  generating 
stations  of  their  own.  Five  do  not  specify.  None  of  th** 
plants  generating  their  o^^'n  power  give  the  kw-hr.  consump¬ 
tion,  however,  so  that  the  figure  on  this  item  may  be  credited 
entirely  to  those  plants  purchasing  power.  It  is  interesting 
to  note  where  and  in  what  industries  isolated  plants  are  to 
be  found,  Mo.st  of  them  are  located,  as  might  be  expected,  in 
mountainous  or  forest  di.stricts  not  regularly  sen'cd  by  power 
companies.  The  greatest  number  reporting  was  from  the 
Northwest  where  19  lumber  companies  from  among  those 
answering  generated  their  owti  power  from  mill  waste.  Of 
these,  6  purchased  some  power  from  power  companies  to  sup¬ 
plement  their  own  plants;  22  on  the  other  hand,  used  company 
power  exclusively. 

The  next  largest  group  generating  their  own  power 
were  the  mines,  which  are  often  located  at  some  distance 
from  transmission  lines  and  al.so  are  likely  to  be  situated  near 
convenient  water  power.  10  of  these  reported  their  own  gen¬ 
erating  plants,  mo.st  of  them  water  power  plants,  although 
in  the  Southwest,  oil  was  the  source  of  power.  297  mines  are 
reported  as  purchasing  power  from  the  power  companies, 
how'ever,  which  indicates  that  the  isolated  plant  is  not  an 
important  factor  in  the  total  returns. 

As  far  as  other  fields  are  concerned,  6  plants  dealing  in 
the  preparation  of  food  in  some  way  generated  part  of  their 
power.  The  reasons  for  this  were  given  as  the  inability  to 
obtain  power  from  the  ncare.st  companies  and  the  fact  that 
steam  is  generally  used  in  the  cooking  or  processing  of  the 
food.  Laundries  also  reported  general  use  of  steam,  and  in 
consequence  the  proportion  generating  their  own  power  is 

i 


high.  Returns  from  other  industries  are  scattering.  Three 
plants  from  the  metal  trades  group  have  individual  power 
plants,  two  of  them  using  gas  eng^ines  manufactured  in  their 
own  plants.  One  leather  factory  uses  scrap  as  a  fuel.  Seven 
wood  products  concerns,  manufacturing  furniture  or  other 
finished  wood  products,  use  their  wood  refuse  as  a  power 
.source.  The  remaining  three  or  four  fall  into  the  miscellan¬ 
eous  group  and  usually  give  some  specific  use  for  the  steam 
in  their  manufacturing  process  as  the  reason  for  their  own 
power  generation.  Reports  from  power  companies  from  all 
parts  of  the  West  are  to  the  effect  that  isolated  plants  are  a 
negligible  factor  in  this  region. 

Survey  Returns 

The  fact  that  an  appreciable  proportion  of  the  power 
used  is  represented  by  such  a  comparatively  small  group  of 
plants  is  to  be  explained  by  the  fact  that  it  was  the  larger 
plants,  on*  the  whole,  which  replied.  The  average  among 
those  reporting  had  a  capitalization  of  $2,212,360  and  em¬ 
ployed  281  men  on  an  average  during  1920.  The  average 
value  of  output  was  $1,820,938,  and  it  must  be  remembered 
that  this  figure  is  for  a  year  during  which  mines  and  similar 
industries  were  working  only  at  part  capacity.  The  average 
plant  used  61  motors  with  an  average  total  rating  of  1661  hp. 
The  average  value  of  electrical  equipment  in  these  plants  was 
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INSTALLED  CAPACITIES  OF  MOTORS  IN  AVERAGE  PLAI.T 
REPORTING 

The  total  ratiriK  of  motors  installed  in  the  average  plant  retjortinR  from 
the  various  industries  was  not  always  indi'ative  of  the  amount  of  power 
ronsi  med  annually,  as  some  of  the  industries  with  a  seasonal  load  oi>erate 
at  full  capacity  only  part  of  the  year.  Steel  manufacturintt  and  cement 
still  head  the  list  for  individual  plants. 


$40,762.  Applying  this  figure  to  those  plants  which  reported 
under  this  clas.sification  gives  an  average  value  of  $22.75  per 
installed  horsepower.  The  average  plant  used  453,455  kw-hr. 
during  1920. 
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It  is,  of  course,  obvious  that  under  no  one  classification 
did  all  the  plants  reply,  so  that  each  of  these  figures  repre¬ 
sents  a  slightly  different  grouping  of  plants.  The  number  is 


DISTRIBUTION  OF  MANUFACTURING  LOAD— SEVEN  WESTERN 
POWER  COMPANIES 

The  miscellaneous  power  load,  exclusive  of  street  railway,  aKiiculture  and 
mining,  of  seven  western  power  companies  representing  about  40  per  cent 
of  the  power  generated  in  the  West,  is  here  analyzed  into  its  major  sub¬ 
divisions.  A  large  load  which  is  distributed  among  various  industries  not 
classified  in  the  reports  is  of  course  omitted  from  this  consideration. 


that  it  represented  all  that  would  be  purchased,  even  by  the 
plants  reporting.  In  addition  to  the  figures  given,  several 
new  plants  are  reported  as  in  contemplation  and  various  indi¬ 
vidual  electrical  apparatus  is  mentioned  as  among  prospec¬ 
tive  purchases. 

Where  the  plants  w^ere  not  electrically  equipped  from 
the  start,  the  reasons  for  electrification  were  asked,  as  well 
as  the  advantages  or  disadvantages  which  developed  from  its 
use.  In  response  to  this  question,  28  plants  scattered  through 
the  entire  range  of  industries  reporting,  replied  that  the  use 
of  electricity  had  appreciably  bettered  the  quality  of  their 
product.  25  factories  found  that  the  quantity  of  their  output 
was  increased  with  the  use  of  electricity  and  43  that  the  cost 
of  production  was  reduced.  55  felt  that  operating  conditions 
were  greatly  improved  through  the  removal  of  overhead 
shafting,  greater  cleanliness  and  other  improvements,  and  25 
reported  better  labor  conditions  as  a  result  of  the  electrifica¬ 
tion  of  their  w'orks.  The  question  as  to  whether  there  existed 
any  conditions  in  the  electrical  industry  which  would  tend  to 
hinder  the  use  of  electricity  in  their  field,  27  concerns  replied 
that  they  felt  such  hindrances  did  exist,  most  of  them  in  the 
nature  of  too  high  rates.  It  was  interesting  to  find  that  the 
greater  number  of  these  complaints  came  from  the  field  of 
metal  trades  where  low  rates  were  insisted  upon  as  an  essen¬ 
tial  to  further  growth  in  the  use  of  electricity.  Flour  mills 
and  mines  are  each  to  be  credited  with  three  complaints.  All 
others  were  scattering. 

Distribution  of  Industrial  Load 
The  consumption  of  electric  power  in  the  West  is  divided 
between  the  fields  of  mining,  agriculture,  street  railways  and 
miscellaneous  industrial  activities.  Segregating  this  last 
group  into  its  component  parts,  we  find  that  they  vary  some- 


3.816 

1 

$2,167,690,886 

$1,798,141,829 

380,409 

1 

$  537,333,747 

61 

3,760 

1,926,163,292 

67,860 
1,224,268 
$  27,862.097 

sufficiently  large,  however,  and  the  field  they  represent  suffi¬ 
ciently  varied,  so  it  was  felt  justifiable  to  apply  these  aver¬ 
ages  to  the  total  number  reporting.  These  figures  have  been 
carefully  checked  in  each  group  and  proportionately  weighted, 
so  that  the  final  figures  may  be  looked  upon  as  possessing  a 
high  degree  of  accuracy.  They  are  as  follows: 

Total  number  of  plants  reportinc- . 

Capitalization  . 

Value  of  output,  1920 . . . . 

Number  of  men  employed,  1920 . 

Payroll,  1920  . . . 

Number  isolated  plants  reported . 

Number  purchasing  power  . 

Kw-hr.  purchased  . - . 

Number  motors  installed  . 

Total  rating  of  motors  installed  (hp.) . 

Approximate  value  of  motors  installed . 

As  these  figures  represent  roughly  one-third  of  the  total 
kilowatt-hour  consumption  for  power  purposes,  it  is  obvious 
that  in  all  the  industrial  plants  served  by  western  power 
companies  there  are  something  more  than  170,000  motors 
with  a  total  rating  of  some  3,600,000  hp.  The  motor  equip¬ 
ment  in  these  plants  would  be  valued  at  about  $85,000,000. 

The  question  was  asked  as  to  how  much  money  had  been 
spent  for  electrical  equipment  during  1920  and  how  much 
w'ould  be  spent  during  1921.  As  w^as  perhaps  to  be  antici¬ 
pated,  a  rather  small  proportion  of  the  plants  reported  on 
these  figures.  The  plants  reporting  averaged  $7,100  spent 
for  electrical  apparatus  during  1920,  and  anticipated  spending 
$5,000  each  for  the  same  purpose  during  1921.  This  is  a 
slightly  low’er  figure  per  plant  than  that  during  1920 — a  nat¬ 
ural  result,  as  the  figure  of  necessity  does  not  include  emer¬ 
gency  expenditures.  Very  little  is  to  be  deduced  from  these 
figures,  except  the  total  as  stated,  for  plant  additions  and 
changes  vary  with  each  new  set  of  conditions,  and  it  would 
not  be  fair  to  apply  this  figure  to  the  total,  nor  yet  to  assume 
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ANNUAL  KILOWATT-HOUR  CONSUMPTION  FOR  AVERAGE 
PLANT  REPORTING 

The  combination  of  a  large  installed  capacity  of  motors  with  a  steady 
operation  throughout  the  year  places  the  cement  industry  at  the  head  of 
the  list  as  a  consumer  of  power  among  individual  plants.  Steel  manufac¬ 
turing  comes  next  on  the  list,  with  mines  a  close  third. 

what  in  different  parts  of  the  West;  lumber,  paper  and  wood 
products,  for  instance,  holding  a  more  important  place  in  the 
Northwest  than  farther  south,  and  food  products  topping  the 
list  in  California.  In  general' the  metal  trades  and  those 
industries  which  deal  with  the  preparation  of  food  products 
stand  in  the  first  rank,  with  railway  electrification  next  and 
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the  cement  industry  making  a  very  respectable  fourth.  Next 
in  the  order  of  importance  come  the  oil  industry  (largely  a 
California  situation),  the  chemical  industry,  and  lumber  and 
wood  products. 

Reports  from  seven  of  the  larger  power  companies  of 
the  West  indicate  the  following  distribution  of  power  among 
their  industrial  users.  There  is,  of  course,  a  large  block  of 
power  not  appearing  here  which  is  distributed  among  a  mis¬ 
cellaneous  group  of  different  industries  in  lesser  quantities. 

DISTRIBUTION  OF  INDUSTRIAL  LOAD  — SEVEN  WESTERN 
POWER  COMPANIES 


Metal  trades  . 1C.70S.949 

Food  products  _ _ _ _ _ _  10,386.955 

Railwajr  electrification  _ 12,500,000 

Oment  . 10.480,000 

Oil  industry  . 4,716,132 

Chemiral  industry  . 3.521,799 

Lumber  and  wood  products  (including  paper) . .  3.028412 

Motion  picture  and  theater . . . .  924,966 

Stone  and  brick  _ 794,574 

Garages  . 623,903 

Printing  . 593.591 

Laundry  . 400,255 


Viewing  the  field  from  a  slightly  different  angle,  it  is  to 
be  seen  that  the  largest  users,  from  the  standpoint  of  the 
installed  capacity  of  motors  in  the  individual  plants,  are  the 
steel  manufacturing  establishments  with  an  installed  capacity 
of  9,500  hp.  in  motors,  followed  by  the  cement  plants  with 
6,834  hp.  There  follow  in  order,  sugar  refineries,  lumber 
mills,  mines,  paper  mills,  metal  trades,  wood  products,  con¬ 
fectionery  plants,  and  canneries.  The  accompanying  charts 
indicate  the  relationship  of  industries  from  the  standpoint  of 
the  annual  kw-hr.  consumption  of  the  average  plant,  the 
number  of  kilowatt-hours  consumed  per  unit  of  $50  output  in 
the  various  industries  replying,  and  the  value  of  output  per 
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UNIT  KILOWATT-HOUR  CONSUMPTION.  VARIOUS  INDUSTRIES 
Taking  $50  in  output  as  a  unit,  the  number  of  kilowatt-hours  consumed  to 
produce  this  amount  has  been  here  charted.  It  is  interesting  to  see  what 
a  comparatively  large  part  electricity  plays  in  such  fields  as  ice  making 
and  cement,  where  the  raw  material  is  relatively  inexpensive. 


kilowatt-hour  consumed  by  the  same  groups.  The  charts  as 
a  whole  indicate  the  very  small  part  of  the  cost  of  the  finished 
product  represented  by  the  outlay  for  electric  energy — and, 
in  consequence,  the  fact  that  its  greater  convenience  and  effi¬ 
ciency  far  outweigh  the  item  of  cost  in  determining  its  use 
in  most  industries. 

Mining  Industry 

By  far  the  largest  block  of  power  reported  through  the 
survey  was  represented  by  the  308  mines  included.  These 
averaged  a  capitalization  of  $10,800,000,  with  an  output  for 
1920  of  $2,617,512.  An  average  number  of  357  men  were 
employed  in  these  mines,  with  an  annual  payroll  of  $873,000. 
The  largest  reduction  works  consumed  a  total  of  101,500,000 
kw-hr.  during  1920,  while  the  average  for  the  group  was 
4,325,900  kw-hr.  per  year.  Reducing  these  figures  to  terms 
of  consumption  of  electricity,  we  find  that  for  every  100 
kilowatt-hours  consumed  in  the  mines,  $80  is  invested  in  this 
industry,  $60  in  value  of  output  is  added  to  the  production 


figures  of  the  community,  and  $20  is  distributed  in  wages  to 
be  spent  in  local  markets. 

An  average  of  63  motors  was  used  by  these  mines,  with 
an  installed  capacity  per  plant  of  2020  hp.  The  motors  range 
in  size  from  1/10  to  1500  hp.  $71,200  was  given  as  the  aver¬ 
age  value  of  electrical  equipment  in  these  plants. 

Ten  mines  report  generating  their  own  power,  in  whole 
or  in  part,  five  of  these  using  water  power  as  their  source  of 
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VALUE  OF  OUTPUT  PER  KILOWATT-HOUR  CONSUMPTION 
The  converse  of  the  previous  chart  is  here  shown,  indicating  the  value  of 
output  for  every  kilowatt-hour  used.  The  average  charge  made  for  this 
kilowatt-hour  at  western  power  rates  is  about  1.3c,  showing  what  a  small 
fraction  of  the  total  cost  is  made  up  by  the  electric  bill,  even  in  those 
industries  using  the  largest  amount  of  power  per  unit  of  output. 


energy  and  five  fuel  oil.  In  all,  these  plants  represent  an 
installed  capacity  of  87,017  hp.  in  motors.  This  is  to  be  con¬ 
trasted  with  581,346  hp.  reported  among  266  plants  using 
central  station  power.  In  reviewing  the  actual  situation  in 
this  field,  it  is  to  be  remembered  that  several  of  the  large 
mines  of  the  southwest  generating  their  own  power  from  fuel 
oil  are  not  included  among  the  replies.  On  the  other  hand, 
the  power  company  list  is  also  incomplete  for  three  or  four 
districts. 

Several  mines  reported  on  the  value  of  electricity  in 
their  work  from  the  standpoint  of  its  efficiency  and  conven¬ 
ience.  Pour  mines  and  reduction  plants  indicate  that  the 
quality  of  their  product  was  materially  improved  through  the 
introduction  of  electricity.  Five  nvnes  report  an  increased 
quantity  of  output  following  electrification  of  their  plant. 
One  mine  reports  an  increase  from  150  to  200  tons  per  day. 
Costs  were  lowered  through  the  greater  efficiency  of  machin¬ 
ery  under  electric  operation,  according  to  seven  mines.  In  one 
mine  costs  dropped  from  $86  to  $50  per  hp.  per  year.  Operat¬ 
ing  conditions  were  very  generally  improved,  8  mines  report¬ 
ing  specifically  as  to  its  benefits — most  of  them  pointing  out 
the  grreater  perfection  of  the  ventilating  and  dewatering  sys¬ 
tems.  Possibly  in  consequence  of  the  better  operating  condi¬ 
tions,  three  mines  reported  better  labor  relations  resulting 
from  the  change-over.  The  coal  mines  of  the  Northwest  find 
that  they  are  more  nearly  independent  of  their  labor,  owing 
to  the  fact  that  the  essential  operations  of  ventilation  and 
pumping  can  be  carried  on  by  few  men  in  case  of  emergency. 
Two  mines  complain  of  recent  increase  in  their  electric  rates 
allowed  by  the  respective  utility  commissions,  and  one  mine 
in  Nevada  indicates  that  the  use  of  electricity  in  the  mining 
industry  in  their  district  suffers  from  a  conflict  existing  be¬ 
tween  the  Reclamation  Service  in  that  region  and  the  local 
power  company. 

An  interesting  feature  of  the  replies  w'as  the  indication 
that  from  1910  to  1915,  the  value  of  output  of  the  mine.' 
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AN  ELECTRIFIED  PAINT  FACTORY 
Plant  of  the  W.  P.  Fuller  and  Company,  manufacturers  of  paint  and  oils, 
located  at  South  San  Francisco.  This  plant  has  700  hp.  installed  in  motors 
and  consumed  over  1,000,000  kw-hr.  of  electricity  in  1920.  Among  the 
processes  requiring  eiectricity  are  motors  for  machines  grinding  white  iead. 
enamels,  and  other  color  ingredients,  mixing  machines  and  putty  chasers. 
About  300  men  are  empioyed  on  an  average.  This  is  one  deveiopment 
of  the  extensive  industrial  district  which  has  grown  up  on  the  peninsula 
south  of  San  Francisco. 


THE  CEMENT  INDUSTRY  MAKES  ONE  OF  THE  HEAVIEST  LOADS 
One  unit  of  the  electrical  treater  potash  plant  in  connection  with  the 
Santa  Cruz  Portland  Cement  Company’s  plant  at  Santa  Cruz.  Cement  is 
one  of  the  most  important  industries  of  the  West  and  ranks  first  in  the 
amount  of  electricity  consumed  by  the  individual  plant,  as  well  as  standing 
very  high  in  total  consumption  in  the  list  of  all  industries  using  electric 
power.  This  plant,  which  provides  for  the  secondary  recovery  of  potash 
from  cement  dust  through  an  electrical  process,  is  the  only  one  of  its  kind 
in  the  world. 


ELECTRICALLY  OPERATED  NEWSPAPER  PLANT 
A  battery  of  Merganthaler  machines  electrically  operated  and  heated, 
engaged  in  setting  up  the  type  matter  for  the  Seattle  Times.  The  printing 
industry  was  one  of  the  first  to  recognize  the  advantages  of  electricity 
and  is  now  almost  completely  electrified.  It  ranked  eleventh  among  the 
consumers  of  power,  according  to  the  power  companies  reporting.  The 
use  of  electricity  in  this  field  in  the  West  has  practically  doubled  in  the 
past  ten  years. 


A  PHASE  OF  THE  WESTERN  MEAT  PACKING  INDUSTRY 
The  West  has  a  meat  industry  of  its  own,  centering  in  Portland  for  the 
Northwe.st  and  in  the  San  Francisco  Bay  district  for  the  region  farther 
south.  The  oleomargarine  or  butter  machine  here  shown  is  part  of  the 
extensive  plant  of  the  Western  Meat  Company.  It  is  driven  by  a  25'hp., 
220-volt,  and  a  5-hp.,  220-volt  motor,  visible  above  the  machine.  About 
1600  hp.  in  motors  is  installed  in  the  various  departments  of  the  plant. 


ELECTRICITY  SUPPLANTS  OIL  ON  ITS  OWN  GROUND 
The  oil  industry  ranks  immediately  below  the  cement  industry  in  its  total 
consumption  of  j)ower,  according  to  the  reports  of  seven  western  power 
companies.  The  photograph  shows  an  oil  well  pumping- jack  o|)erating  in 
the  Kern  River  oil  fields  under  the  San  Joaquin  Light  &  Power  Corporation 
system.  This  jack  is  pumping  27  wells  by  means  of  a  26-hp.  motor. 


ELECTRICITY  HELPS  PLACE  WESTERN  FRUIT  UPON  THE  MARKET 
Sanitary  sealing  machines  in  a  California  fruit  cannery.  The  agricultural 
wealth  of  the  West  far  outclasses  any  other  of  its  products.  Electricity 
plays  a  major  part  in  preparing  this  great  output  for  the  market.  The 
individual  drive  with  its  attendant  freedom  from  shafting  and  its  greater 
flexibility  is  the  great  advantage  of  electricity  in  this  field. 
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reporting  increased  43%,  dropping  off  again  in  1920,  as 
would  be  anticipated  from  a  knowledge  of  the  metal  market, 
so  that  the  output  for  last  year  was  only  13%  greater  than 
that  of  ten  years  ago.  The  consumption  of  electric  energy, 
on  the  other  hand,  shows  a  steady  increase  of  70%  in  1915 
and  again  in  1920,  so  that  the  figure  for  that  year  is  98% 
greater,  or  almost  double  that  for  1910,  The  only  explana¬ 
tion  of  this  phenomenon  is  the  more  intensive  use  of  elec¬ 
tricity  in  the  individual  mine.  As  a  confirmation  of  this  fact, 
we  find  that  the  number  of  men  employed  has  dropped  off  at 
a  greater  rate  than  the  decrease  in  output,  showing  that 
more  work  is  handled  by  machinery,  or  rather,  that  one  man 
can  accomplish  more  work  through  electricity’s  assistance. 

Electricity  in  Agriculture 

The  tremendous  mining  activity  represented  in  the 
power  company  load  of  Montana  and  Utah  places  mining  at 
the  head  of  the  list  in  the  industrial  load  of  the  West.  Side 
by  side  with  this  demand,  however,  and  perhaps  even  more 
important  in  its  stability  and  steady  growth  and  the  number 


INCREASE  IN  THE  IRRIGATION  LOAD 
The  chart  shows  clearly  that  almost  the  entire  increase  in  irrigated  acreage 
in  California  has  been  pumped  irrigation.  At  the  present  time  more  than 
one-third  of  all  land  irrigated  in  the  state  is  served  with  pumped  water. 
1920  figures  on  installed  horseixiwer  are  based  on  government  estimates — 
and  indicate  the  tremendous  market  for  small  motors  which  has  opened 
up  in  this  field. 

of  people  who  are  represented'  in  its  activities,  is  the  field  of 
agriculture.  695,907,073  kw-hr.  were  consumed  on  the  farms 
of  the  West  in  1920.  287,228,026  kw-hr.  of  this  were  used 

for  irrigation  purposes  by  12  power  companies  as  represented 
in  the  power  company  replies  to  the  industrial  survey.  The 
figures  which  have  been  worked  out  from  this  material,  there¬ 
fore,  represent  something  over  40  per  cent  of  the  total  load 
in  this  field. 

Values  of  crops  from  irrigated  lands  were  also  requested, 
and  returns  on  this  subject  were  obtained  from  five  different 
states.  They  are  tabulated  below. 


District  Reporting 

No  acres 

Value  of  crops 

Value  of  crops 

Minidoka  Project 

reporting 

1920 

per  acre 

Idaho  . 

.  43.000 

$  2.445.686 

$57.00 

Okanogan  Project 

Washington  . 

.  4.920 

431.200 

87.67 

Klamath  Project 

Oregon-California 

.  35,260 

904.500 

25.65 

Salt  River  Project 

Arizona  . . 

AveraM. _ 

.  193,350 

18.551.800 

96.00 

.  $64.08 

Company  reporting  Value  per  acre  Value  per  acre  Increase 

before  irrigation  after  irrigation  per  acre 


Califomia-Oregon 

Power  Co.  .  $20  $160-$200  $130-1180 

Nevada-California 
Power  Co. 

Alfalfa  land .  .  .  $100 

Date  land .  .  . . .  $2500 

San  Joaquin  Light  A 

Power  Corp .  $20  $125-$300  $106-$280 

Truckee  River  Gen¬ 
eral  Electric  Co .  $10  $150  $140 

Western  States  Gas  & 

Electric  Co . .  .  . .  300-400<7f 

Telluride  Power  Co...  $20  $150-$200  $130-$180 

Salt  River  Valley 

Water  Users’  Assn.  $25  $350  $325 

San  Joaquin  Valley 
(C.  E.  Grunsky  Co. 

figures)  . .  $75  $300-$350  $225-$275 

Average  . $30  $225  $195-$381 


According  to  these  replies,  the  acreage  served  by  twelve 
companies  increa.sed  from  80,372  acres  in  1910  to  340,481 
acres  in  1915  and  to  923,872  acres  in  1920,  the  kw-hr.  con¬ 
sumption  rising  in  the  same  period,  as  indicated  by  the  follow¬ 
ing  figures:  1910,  20,390,089  kw.-hr.;  1915,  112,636,479 
kw-hr.;  1920,  287,238,026  kw-hr.  The  number  of  kilowatt- 
hours  per  acre  per  year  increased  in  the  same  ten  years  from 
254  kw-hr.  per  acre  to  310  kw-hr.  per  acre. 

The  question  was  asked  as  to  the  value  of  land  before 
and  after  irrigating,  and  replies  were  received  from  seven 
power  companies  which  have  been  tabulated  to  show  the 
general  agreement  as  to  the  wealth  added  to  the  community 
through  power  irrigation. 

In  other  words,  310  kw-hr.  used  yearly  in  irrigating 
an  acre  of  arid  land  raises  its  sales  value  from  $30  to  $225, 
and  yields  an  annual  return  of  from  $50  to  $100  in  crops. 
When  it  is  figured  that  the  average  cost  per  kw-hr.  used  for 
agricultural  purposes  in  the  West  is  from  IV^c.  to  2%c.  and 
that  the  yearly  cost  of  irrigating  one  acre  amounts  therefore 
from  $4.50  to  about  $7.75,  it  is  obvious  that  this  is  a  very 
small  investment  to  make  for  the  return  involved. 

There  is  still  a  tremendous  amount  of  land  yet  awaiting 
irrigation  in  the  West.  Government  oA^med  lands  range  from 
26  per  cent  of  the  total  area  in  Washington  to  85  per  cent 
in  Nevada,  averaging  65.5  per  cent  for  the  West,  a  goodly 
portion  of  which  is  still  open  to  the  homesteader,  not  to  men¬ 
tion  the  privately  owmed  lands  still  undeveloped  because 
awaiting  water.  It  becomes  obvious,  therefore,  that  the  field 
is  as  yet  barely  touched.  Gravity  irrigation  is  always  the 
first  resorted  to  and  is  already  exhausted  in  many  of  the  more 
fertile  regions  of  the  West.  In  addition  to  the  irrigation 
load,  the  use  of  general  and  household  power  is  constantly 
growing,  so  that  this  field  undoubtedly  has  a  great  future 
as  a  factor  in  power  company  loads.  Some  small  amount 
of  pumping  is  done  by  gas  engines,  but  only  where  power 
company  lines  do  not  reach  or  where  power  shortages  prevent 
the  taking  on  of  new  loads. 

California  figures  differed  slightly  from  those  reported 
from  the  entire  West.  The  1910  figure  for  the  number  of 
kilowatt-hours  used  per  acre  as  reported  by*  two  power  com¬ 
panies  for  1910  was  179.  This  is  probably  below  the  average 
figure  for  the  state,  as  the  figures  from  these  companies  run 
somewhat  low  at  the  present  time.  Six  companies  reported 
842,752  acres  using  250,190,179  kilowatt-hours  in  1920,  or 
297  kilowatt-hours  per  acre.  The  total  California  irrigation 
load  reported  by  the  power  companies  of  that  state  in  1920 
amounts  to  437,500,000  kilowatt-hours.  At  297  kilowatt- 
hours  per  acre,  it  may  be  calculated,  therefore,  that  California 
had  some  1,470,000  acres  irrigated  by  pumping  in  1920. 
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WHERE  THE  FARMER  IS  ONE  OF  THE  POWER  COMPANY’S  HEAVIEST  CONSUMERS 


Eleven  per  cent  of  all  the  electric  ix>wer  generated  in  the  West  goes  to  the  farm  uses  of  this  region.  This  power  is  not  to  be  regarded  as  a 
mere  convenience  in  this  field,  moreover,  but  is  the  only  agency  by  which  much  of  the  irrigated  land  could  have  been  brought  under  irrigation. 
A  plant  similar  to  that  here  shown  from  the  San  Joaquin  district  would  operate  by  means  of  five  to  ten  hp.  motors  under  constant  load  from 
seven  to  ten  months  of  the  year.  Reports  from  several  government  irrigation  projects  indicate  that  310  kw-hr.  per  year  on  the  average  is  used 
on  every  acre  of  electrically  irrigated  land,  increaring  its  value  in  the  market  some  $260  and  producing  an  average  annual  crop  worth  $66. 


Using  these  figures  in  connection  with  U.  S.  Census  fig¬ 
ures,  the  following  interesting  comparisons  may  be  drawn: 

PUMPING  IRRIGATION  IN  CALIFORNIA 

1909  1919 

Acres  irrigated  in  California .  2,664,104  4,066,201 

Acres  irrigated  by  pumping  in  California....  309,134  *1,360,000 

Hp.  in  motors  installed  for  irrigation  uses 

in  California  .  128,143  hp.  *600,000  hp. 

*E8timated  from  1920  figures. 

In  other  words,  in  1909  the  acreage  irrigated  by  pumping  was 
less  than  one-eighth  of  the  total  acreage  irrigated.  By  1919 
this  percentage  had  increased,  until  just  about  one-third  of 
the  acreage  irrigated  is  provided  with  its  water  through 
pumping. 

The  same  figures  are  available  from  the  state  of  Wash¬ 
ington: 

ACREAGE  IRRIGATED  BY  PUMPING  IN  WASHINGTON 

1909  1919 

Acres  irrigated  in  Washington . . .  334,378  529,899 

Acres  irrigated  by  pumping  in  Washington. .  20,606  50,000 

Hp.  in  motors  installed  for  irrigation  uses  in 

Washington  . 13,669  22,929 

These  figures  indicate  that  even  in  a  state  with  a  heavy 
precipitation  such  as  Washington,  the  same  general  relation 
holds  and  that  pumping  is  becoming  more  and  more  a  factor 
in  irrigation.  It  is  interesting  to  note  that  replies  from  seven 
power  companies,  representing  all  regions  of  the  West,  indi¬ 
cate  that  they  anticipate  a  tremendous  increase  in  the  agri¬ 
cultural  load  within  the  next  ten  years — an  increase  greater, 
in  fact,  than  that  along  any  other  line  of  activity. 

Metal  Industries 

An  idea  of  the  importance  of  electricity  in  the  field  of 
metal  trades  is  to  be  found  in  the  comments  made  by  various 
plants  in  this  field  which  have  recently  changed  over  to  elec¬ 
tric  operation.  One  plant  states  that  the  change  was  made 
on  account  of  the  greater  convenience  of  this  more  modem 
method — and  then  as  an  incidental  gain,  it  was  found  that 
10-20  per  cent  lower  costs  resulted  through  u.se  of  the  new 
equipment.  According  to  a  concern  specializing  in  non- 
ferrous  alloys,  a  better  mixture  is  obtainable  in  alloys  made 
in  electric  furnaces,  and  although  the  rate  is  high,  there  is 


considerable  saving  through  the  absence  of  oxidation  which 
is  a  bothersome  feature  when  fuel  is  used.  Comments  from 
other  plants  are: 

Better  castings,  though  the  cost  is  higher. 

Better  steel  castings. 

Change  made  due  to  war  prices  of  oil. 

Machine  work  more  accurate  through  electric  operation. 

Change  made  in  the  interest  of  economy. 

Quality  of  output  better,  due  to  speed  of  operation  with 
the  use  of  electricity. 

Labor  relations  better  due  to  addition  of  electric  crane 
service. 

Change  made  because  electric  operation  cheaper. 

The  field  of  the  metal  industries  is  a  steadily  growing 
one  in  all  parts  of  the  West,  the  present  consumption  of  elec¬ 
tricity  by  such  plants  having  increased  almost  five  times  from 
1910  to  1920.  Under  the  present  distribution  of  industrial 
load,  the  metal  trades  rank  well  up  to  the  forefront  along 
with  industries  handling  food  products,  in  the  total  kilowatt- 
hours  they  consume.  The  largest  plant,  in  the  installed  capac¬ 
ity  of  motors,  reported  from  any  district  of  the  West  falls 
into  this  group,  being  a  steel  manufacturing  plant  with 
16,000  hp.  to  its  credit.  113  plants  in  all  were  reported  in  the 


ISlO  M  liU 


INCREASE  IN  VALUE  OF  OUTPUT  AND  USE  OF  ELECTRICITY  IN 
THE  METAL  INDUSTRIES 

The  remarkable  growth  in  the  value  of  output  in  the  metal  industries  is 
matched  by  the  kilowatt-hour  consumption.  When  the  difference  in  the 
value  of  the  dollar  between  the  two  years  is  taken  into  consideration,  it  is 
apparent  that  the  use  of  electricity  has  increased  intensively  as  well  as 
extensively  In  this  period. 
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market,  are  naturally  of  fundamental  importance.  Indeed,  in 
the  total  consumption  of  electricity  for  power  purposes  it 
ranks  directly  after  agriculture,  mining  and  electric  railways. 
With  some  exceptions,  plants  on  the  whole  are  not  large  in 
the  sense  of  steel  mills  or  mines,  but  they  are  numerous. 
As  might  be  expected,  electrical  equipment  in  these  plants 
is  also  on  a  somewhat  smaller  scale.  Vital  facts  concerning 
the  various  lines  represented  in  this  survey  under  the  general 
head  of  food  products  are  listed  below: 


returns  from  the  metal  trades  group,  including  foundries, 
machine  shops,  steel  plants  and  machinery  manufacturing 
plants.  These  averaged  105  motors  apiece,  ranging  from  1/10 
to  1500  hp.  in  size,  with  an  average  installed  capacity  per 
plant  of  8,100  hp.  51  electric  furnaces  were  reported  with  a 
total  rating  of  about  39,000  hp.  The  value  of  electrical 
equipment  for  the  average  plant  in  this  industry  was  placed 
in  the  neighborhood  of  $100,000. 

Translating  the  capitalization,  value  of  output  and  pay¬ 
roll  of  the  average  plant  into  terms  of  electricity  used,  we 


TYPE  OF  PLANT 


»  E 

1/3-100 
2-  60 
^-100 
76 
2-  50' 
^-600 
40 

^-200 


Canneries  . 

Dairies  . * . 

Grain  products  . 

Soft  drinks  . . 

Salt  refineries  . . 

Sugrar  refineries  . 

Confectionery  . 

Refrigreration  &  ice  cream 


Analyzing  the  place  of  electricity  in  the  various  branches 
of  this  industry  we  find  that  100  kw-hr.  is  consumed  to  make 
600  cases  of  canned  fruit  or  vegetables,  1%  tons  of  ice  and  7 
tons  of  salt.  Figures  in  a  large  eastern  refrigeration  plant 
for  1914  give  1-4/5  tons  of  ice  per  100  kw-hr.  Electricity 
is  a  most  important  factor  in  the  canning  industry,  both  on 
account  of  the  improved  conditions  of  operation  and  the  econ¬ 
omy  of  the  individual  drive;  in  the  actual  cost  of  power  per 


METAL  INDUSTRIES  RANK  HIGH  A^ONG  WESTERN 
MANUFACTURES 

22-inch  and  18-inch  mill  tables  in  the  shops  of  the  Pacific  Coast  Steel 
Company  of  South  San  Francisco.  This  is  the  larsest  individual  plant 
reportinK  in  the  Industrial  Survey,  with  a  total  of  16.000  hp.  installed 
capacity  in  motors.  Steel  manufacturinK  on  the  Pacific  Coast  is  as  yet 
confined  to  a  limited  number  of  plants,  but  these  are  of  such  size  as  to 
brintr  the  industry  to  the  front  rank  of  importance  in  the  consideration 
of  Western  development. 


find  that  for  every  100  kilowatt-hours  consumed  in  the  metal 
trades  industry,  $270  is  invested  in  that  field,  $100  is  added 
to  the  wealth  of  the  community  in  yearly  output,  and  $35  is 
distributed  in  wages  to  be  put  again  into  circulation  in  the 
local  markets.  The  average  kilowatt-hour  consumption  per 
plant  was  1,242,291  annually.  50  kilowatt-hours  go  into  the 
production  of  every  ton  of  steel. 

It  has  already  been  pointed  out  that  a  rather  general 
protest  against  high  rates  has  been  registered  from  the  users 
of  electric  furnaces  in  this  field.  The  general  feeling  seems 
to  be  that  rates  based  upon  maximum  demand  militate  against 
an  industry  which  must  use  large  equipment  in  order  to 
operate  economically  at  any  time,  but  which  finds  market 
restrictions  such  that  it  does  not  operate  on  a  full  time  basis. 
It  is  pointed  out  that  if  rates  are  maintained  at  present 
levels,  future  development  of  the  industry  must  be  restricted. 
Electricity  is  the  most  economical  fuel  and  provides  operating 
conditions  far  in  advance  of  those  obtainable  through  the  use 
of  fuels,  but  there  is  nevertheless  a  limiting  factor  to  costs 
in  the  response  of  the  market — and  whereas  high  rates  may 
not  lead  to  a  greater  use  of  other  fuels,  they  will  nevertheless 
stunt  the  future  growth  of  the  industry.  The  appeal  is  for 
the  allowance  of  a  special  rate  by  the  utility  commissions — 
especially  for  such  trades  as  make  use  of  the  electric  furnace. 

Electricity  in  the  Preparation  of  Food  Products 
One  of  the  most  important  industries  of  the  West  is 
that  branch  of  manufacturing  activity  which  is  devoted  to  the 
preparation  of  food  products  of  various  kinds.  Agriculture 
is  after  all  the  backbone  of  the  prosperity  of  this  region,  and 
the  subsidiary  industries  which  deal  with  the  products  of  the 
field  between  their  production  and  their  placing  upon  the 


ELECTRICITY  IN  A  NORTHWEST  SALMON  CANNERY 
The  preparation  of  food  products  unquestionably  ranks  first  in  importance 
among  Pacific  Coast  manufacturing  activities.  The  fish  canning  industry 
is  among  the  major  subdivisions  in  this  group.  One  of  the  most  ingenious 
of  the  electrical  machines  used  in  this  field  is  what  is  known  as  the 
“Iron  Chink"  which  takes  the  salmon  as  it  comes  in  from  the  catch, 
beheads  it,  cuts  it  open  and  cleans  it  ready  for  slicing.  This  machine  was 
invented  to  meet  the  needs  of  the  largest  fish  cannery  in  the  world,  located 
at  Bellingham,  Wash. 


unit  of  output,  however,  the  electricity  bill  shows  up  as  a 
small  item.  In  ice  making,  however,  where  the  cost  of  raw 
materials  is  relatively  low  and  the  tw'o  items  of  importance 
are  the  power  and  transportation  costs,  the  relative  share 
which  electricity  bears  in  the  expense  is  high.  In  general  it 
may  be  said  that  in  the  food  industry,  the  cost  of  power  is 
not  the  question  of  importance  so  much  as  the  saving  which 
it  brings  about  through  greater  efficiency  of  operation.  The 
amount  of  money  which  is  invested  in  the  various  branches 
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of  the  food  products  industry  per  every  100  kilowatt-hours 
of  electric  power  used,  the  wealth  which  is  added  to  the 
annual  output  of  the  community  and  the  amount  of  money 
distributed  to  workmen  for  local  expenditure  are  all  given 
in  the  following  table,  based  on  the  returns  from  the  plants 
in  this  field  reporting. 

CAPITAL  INVESTED,  VALUE  OF  OUTPUT  AND  ANNUAL  PAYROLL 
PER  EVERY  100  KILOW'ATT-HOURS  USED  IN  THE 


FOOD  INDUSTRIES 

Money  DUtribnted 

TYPE  Capital  Investment  Value  of  Output  in  WaKcs 
OF  PLANT  per  100  kw-hr.  per  100  kw-hr.  per  100  kw-hr. 

Canneries  .  $1,100  $1,136  $120 

Dairies  .  640  890  40 

Chocolate  &  confectionery  200  306  16 

Soft  drinks  .  126  100  20 

Grain  products  .  90  439  20 

Salt  refineries  .  86  136  40 

Refriireration  &  ice  cream  18  10  6 


Among  the  comments  made  by  various  of  the  plants  answ'er- 
ing  the  survey  are  the  following: 

From  Canneries: 

Individual  drive  a  great  advantage. 

Motor  driven  machinery  ideal  for  this  industry. 

Great  economy  in  doing  away  with  transmission  in¬ 
stallations  and  operations. 

Flexibility  the  greatest  asset. 

Better  conditions — no  overhead  shafting,  entangling 
belts,  etc. 

From  Flour  Mills  and  Grain  Plants: 

Electric  power  better  on  account  of  steadiness  and 
uniform  sifting. 

Wages  of  steam  engineer  saved,  pay  half  the  cost  of 
electric  power. 

Electricity  more  efficient. 

Steam  used  only  occasionally  in  process  for  cooking 
— more  economical  to  divide  this  operation  from 
operation  of  machinery.  Electricity  more  flexible. 

From  a  Dairy: 

Better  product  because  can  be  handled  faster. 

Cheaper  with  fuels  at  their  present  price. 

From  a  Chocolate  Manufacturer: 

More  economical — and  greater  output  due  to  flexi¬ 
bility  of  individual  drive. 

One  complaint  as  to  rates  was  registered  by  a  refrig¬ 
erating  plant  from  Idaho  and  another  from  a  flour  mill  in 
the  same  state.  An  interesting  comment  was  made  by  a 
coffee  and  tea  house  in  California,  who  make  a  plea  for  lower 
rates  under  which  they  could  afford  to  use  electricity  for 
their  bake  ovens  as  well  as  for  other  parts  of  the  work.  One 
of  the  only  two  complaints  which  occurred  among  the  entire 
3,816  concerns  included  in  the  survey  as  to  the  quality  of 
ser\'ice  rendered  by  the  power  company,  was  made  by  a  flour 
mill  in  Oregon,  w’hich  stated  that  they  had  been  inconven¬ 
ienced  at  times  by  the  power  being  shut  off.  This  plant  also 
felt  that  rates  were  too  high.  Electric  operation  on  the 
whole,  however,  in  their  opinion  was  more  efficient  than  any 
other. 


THE  GROWTH  OF  THE  FOOD  INDUSTRY,  1910-1920 
The  food  industry  of  the  West  shows  a  steady  and  rapid  increase,  both  in 
the  value  of  output  and  the  kilowatt-hour  consumption.  The  difference  in 
the  value  of  the  dollar  should  be  discounted  in  comparing  the  unit  relation¬ 
ship  between  value  of  output  and  electricity  used. 


The  Cement  Industry 

Well  up  among  users  of  electric  power  is  to  be  ranked 
the  cement  industry;  in  fact,  if  consideration  were  confined 
to  plants  producing  any  one  product,  the  cement  industry 
would  rank  first  among  the  strictly  manufacturing  processes. 
Not  only  is  the  industry  as  a  whole  of  imposing  dimensions, 
but  individual  plants  in  this  field  rank  first  in  the  annual 
kilowatt-hour  consumption  per  plant,  and  second  in  the  in¬ 
stalled  capacities  of  motors  for  a  single  operating  unit.  The 
largest  cement  mill  reporting  showed  the  astonishing  figure 
of  91,140,000  kw-hr.  for  its  1920  use  of  electricity.  The 
plants  averaged  an  output  valued  at  nearly  four  and  a  half 
million  dollars,  with  304  men  employed,  146  motors  having  a 
total  rating  of  6,834  hp.,  an  annual  pow’er  consumption  of 
22,131,313  kw.-hr.,  and  an  average  value  of  electric  equip¬ 
ment  in  the  plant  of  $203,000. 

Expres.sed  in  units,  these  figures  show  that  100  kilowatt- 
hours  went  into  the  making  of  every  6%  barrels  of  cement; 
or,  in  other  words,  that  $18  worth  of  cement  was  produced 
for  every  100  kilowatts  used.  $22  in  capital  investment  ac¬ 
companies  this  same  block  of  power  and  $2.50  in  wages  spent 
in  the  community. 

It  is  obvious  that  electricity  plays  a  very  large  part  in 
the  manufacture  of  cement.  It  is  interesting  therefore  to 
have  statements  from  some  of  the  largest  of  the  cement  mills 
stating  that  electricity  is  the  ideal  power  in  this  field,  that  it 
improves  the  quality  of  output  through  the  ease  of  control, 
lowers  the  cost  of  production  and  increases  the  quantity  of 
output.  One  company  objects  to  rates  as  fixed  by  the  Rail¬ 
road  Commission,  but  on  the  whole  a  very  general  satisfac¬ 
tion  with  electric  operation  is  shown. 

Lumber  and  Wood  Products 

The  production  of  lumber  with  its  associated  wood  prod¬ 
ucts  industries  is  of  particular  importance  in  the  Northwest, 
although  it  is  not  by  any  means  confined  to  that  region.  It  is 
figured  that  fully  15  per  cent  of  the  furniture  .sold  in  Cali¬ 
fornia  markets  is  made  in  that  state.  Oregon  boasts  a  much 
higher  figure.  One  of  the  largest  of  the  Washington  com¬ 
panies  reports  lumber  mills  as  the  heaviest  industrial  load 
upon  its  lines.  Toys,  novelties  in  wood,  boxes  and  special 
building  materials  are  among  the  fields  represented  in  this 
report,  as  well  as  such  special  industries  as  the  manufacture 
of  phonographs,  piano  sound  boards  and  the  like. 

Owing  to  the  abundance  of  sawdust  and  wood  waste  as 
a  by-product  in  almost  all  of  these  plants,  the  isolated  plant 
is  perhaps  a  larger  factor  in  this  field  than  in  any  other  of 
the  West.  19  lumber  mills  reported  generating  their  own 
power  in  whole  or  in  part  and  7  wood  specialty  plants  employ 
steam  either  for  the  direct  operation  of  part  of  their  machin¬ 
ery  or  for  electric  generation.  38  plants  report  use  of  central 
station  power,  however.  One  plant  reports  no  electricity  used. 


THE  CEMENT  INDUSTRY  IN  THE  WEST,  1910-1920 


The  period  of  depression  in  1916  is  to  be  accounted  for  by  war  conditions-  - 
and  is  matched  by  a  period  of  esi)ecial  prosperity  in  1917-18.  On  the 
whole  the  field  shows  a  normal  and  healthy  increase  throuKhout  the  ten- 
year  period. 
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THE  PAPER  INDUSTRY  CENTERS  IN  THE  NORTHWEST 


Two  Jordan  enirines  driven  by  a  200(>-hp.  motor  in  the  Everett  Paper  Mill 
at  Everett,  Wash.,  served  by  the  PuKCt  Sound  Light  and  Power  Company, 
The  i)ai>er  industry  is  one  of  the  important  fields  of  the  Northwest,  inti¬ 
mately  associated  with  the  wealth  of  forest  resources  of  this  region. 
The  possibility  of  delicate  siieed  regulation  with  the  electric  drive  is  one 
of  the  most  telling  arguments  for  the  use  of  electricity  in  this  field. 


ELECTRICITY  IN  THE  CHEMICAL  INDUSTRY 


The  Borosolvay  plant  of  the  Pacific  Coast  Borax  Company  and  the  Soivay 
Process  Company  at  Searles  Lake,  California,  The  chemical  industry  of 
this  district  has  shown  a  tremendous  growth  since  its  origin  about  five 
years  ago.  All  this  region  is  rich  in  borax  and  potash  deposits,  both  of 
which  are  recovered  through  processes  which  require  a  heavy  use  of  electric 
power.  Over  11,000,000  kw-hr,  were  used  by  the  chemical  plants  of  this 
vicinity  in  1920. 


REFRIGERATION  IS  ALWAYS  IMPORTANT  IN  A  FRUIT  COUNTRY 


The  tremendous  problem  of  the  transportation  of  perishable  fruit  and 
vegetables  has  brought  the  refrigeration  industry  well  to  the  front  among 
the  consumers  of  electric  iiower  in  the  West.  The  cost  of  the  raw  materials 
in  this  industry  is  very  low  and  the  consumption  of  electricity  large,  so 
that  the  electric  bill  bears  a  larger  relation  to  the  costs  of  manufacture 
than  is  the  case  in  most  fields.  Electricity  has  proved  such  an  ideal 
motive  ix)wer,  however,  that  it  is  very  generally  used. 
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BRICK  MAKING  DONE  BY  ELECTRICITY 
An  exterior  view  of  the  Los  Angeles  Pressed  Brick  Company’s  plant  at 
Elsinore,  California.  The  stone  and  brick  industries  rank  ninth  as  con¬ 
sumers  of  power  among  the  power  loads  of  the  seven  companies  reporting 
under  this  head.  'The  average  plant  in  this  field  had  a  motor  installation 
of  200  hp.,'  with  an  annual  consumption  of  about  600,000  kw-hr,  per  year. 
The  plant  here  shown  has  one  of  the  finest  and  largest  clay  deposits  in 
the  United  States — and  will  undoubtedly  expand  shortly  into  the  field  of 
high  grade  pottery  as  well  as  the  rough  clay  products  now  manufactured. 


621 


STACKING  SALT  BY  ELECTRICAL  MACHINERY 
Salt  pile  at  Leslie  Salt  Works,  San  Mateo.  The  kw-hr.  consumption  of 
this  establishment  is  over  350,000  kw-hr.  per  year  with  a  connected  load  of 
about  80  hp.  It  is  figured  that  electricai  machinery  will  not  last  more 
than  seven  years  under  the  severe  operating  conditions  imposed  by  the 
presence  of  salt  and  must  be  replaced  at  the  end  of  that  time.  In  this  pho¬ 
tograph  are  shown  an  electrical  stacking  machine  with  a  capacity  of  225 
tons  per  8-hour  day,  driven  by  a  20-hp.,  440- volt  motor,  and  a  salt  wash¬ 
ing  machine  with  an  equal  capacity  driven  by  a  10-hp.  motor. 
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AN  ELECTRICALLY  OPERATED  ROCK  CRUSHING  PLANT 
A  view  of  the  rock  crushing  plant  of  the  Temescal  Rock  Company  at 
Corona,  California — an  example  of  the  numerous  plants  scattered  through¬ 
out  the  West  which  go  to  furnish  materials  for  the  extensive  road  building 
and  construction  work  which  is  characteristic  of  this  region.  All  of  them 
are  heavy  consumers  of  electricity  and  present  interesting  problems  of 
overload  and  dust  difficulties. 
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There  seems  to  be  little  question  of  the  advantage  of 
electric  drive  among  those  plants  which  have  adopted  this 
method.  Improved  labor  conditions  and  economy  seem  to 
have  been  the  two  factors  of  greatest  importance  in  deter¬ 
mining  its  adoption,  with  some  credit  to  an  improved  quality 
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INCREASE  IN  VALUE  OF  OUTPUT  AND  USE  OF  ELECTRICITY 
IN  THE  LUMBER  INDUSTRY 

1915  seems  to  have  been  a  year  of  special  depression  in  the  lumber  busi¬ 
ness.  The  1920  figure  shown  here  is  probably  somewhat  below  that  which 
would  be  registered  for  1918  and  1919.  In  any  case,  it  is  obvious  that  the 
use  of  electricity  In  the  individual  plant  has  greatly  increased  within 
the  past  ten  years. 

of  output  and  bettered  labor  relations.  Among  the  comments 
from  plants  which  have  tried  both  steam  and  electric  drives 
are  the  following: 

Lumber  Mills: 

Electric  drive  more  convenient. 

The  individual  drive  of  great  advantage  in  planing 
mill. 

Electricity  more  flexible.' 

Steadiness  of  electric  power  has  improved  the  quality 
of  output. 

Individual  drive  advantageous.  Plant  can  be  en¬ 
larged  more  easily. 

With  use  of  electricity  much  time  and  expense  saved 
through  the  fact  that  no  close-downs  are  necessary 
for  repairs. 

Plants  Manufacturing  Wood  Products: 

Electricity  more  reliable  and  more  flexible. 

Steady  power,  therefore  smooth  cut. 

Line  belting,  shafting  and  oil  done  away  with — much 
time  saved  with  individual  drive. 

Cheaper  and  more  convenient. 

Cost  of  power  higher,  but  cheaper  in  the  end  due  to 
greater  flexibility  and  better  night  work. 

One  plant  points  out  that  in  the  case  of  excessive  volt¬ 
age  drop  or  a  failure  of  service  on  the  part  of  the  power 
company  the  plant  must  shut  down  completely,  and  that 
steam  power  therefore  has  its  advantages.  This  plant  has 
1425  hp.  in  steam  engines  for  standby  and  auxiliary  purposes. 
Another  company  reports  some  difficulty  from  what  it  feels 
are  excessive  requirements  of  the  Portland  building  code  for 
electrical  installations.  These  two  complaints  are  to  be  bal¬ 
anced  against  some  43  expressions  of  approval,  how’ever,  and 
may  be  looked  upon  as  criticizing  local  conditions  only. 

An  idea  of  the  economy  of  the  electric  drive  is  to  be  seen 
in  the  experience  of  one  planing  mill  w’hich  cut  in  half  its 
costs  for  energy  by  the  introduction  of  electricity.  This  is 
credited  largely  to  the  efficiency  of  the  individual  drive.  The 
great  advantage  gained  in  the  reduction  of  the  fire  hazard  by 
the  substitution  of  electricity  for  other  fuels  in  plants  han¬ 
dling  so  inflammable  a  product  should  not  be  overlooked. 


Pertinent  facts  brought  out  by  the  survey  as  to  in¬ 
stalled  capacities  and  use  of  electric  power  by  the  average 
plant  in  these  fields  are  given  below: 


Annual  kw-hr.  consumption 

(purchaaed  power) . 

Number  of  motors. . 

Total  installed  capacity,  hp.. 
Range  of  motor  sizes,  hp . 


Lumber  Mills  Wood  Products  Industry 
— arerace  plant  — aTerace  plant 

reporting  reporting 


261,868 

76 

2,322 

%-300 


1,164,162 

38 

1,076 

1/6-160 


The  returns  show  that  for  every  100  kilowatt-hours  used 
in  the  lumber  industry,  $200  is  invested  in  that  field,  $160 
worth  of  lumber  is  produced  and  $60  is  distributed  in  wages 
to  be  spent  in  the  community.  For  the  wood  products  indus¬ 
tries,  these  figures  rangre  from  $125  invested  in  that  work  for 
every  100  kilowatt-hours  consumed,  to  $113  added  to  the 
wealth  of  the  community  in  the  value  of  the  output  and  $13 
paid  out  in  wages  which  eventually  find  their  way  into  the 
pockets  of  the  grocer,  the  baker  and  the  department  store 
owner. 

An  interesting  situation  was  disclosed  by  the  figures  of 
progressive  growth  reported  by  several  plants  in  the  general 
field  of  lumber  products.  Apparently  the  chosen  year 
of  1915  for  which  figures  were  asked  w’as  a  year  of  particular 
depression  in  the  lumber  field,  for  the  output  and  use  of 
electricity  for  that  year  indicate  a  lesser  activity  than  for  the 
year  1910.  The  last  five  years  have  been  ones  of  greater 
progress,  however,  in  spite  of  the  chronicled  slump  in  lumber 
during  the  last  year,  figures  for  1920  .showing  an  increase  of 
50  per  cent  in  the  value  of  output  over  1910  and  of  130  per 
cent  in  the  amount  of  electricity  used.  Not  only  has  the  field 
enlarged,  in  other  words,  but  electricity  is  used  more  exten- 


ELECTRIC  COTTON  GINS  OF  THE  SOUTHWEST 
The  cotton  business  in  the  Imperial  and  Coachella  Valleys  of  California 
and  in  one  or  two  other  districts  of  the  Southwest  has  increased  very 
materially  during  the  past  five  years.  The  by-products  of  the  ginning 
business  tend  to  keep  the  industry  stabilized  when  the  market  for  cotton 
itself  becomes  a  bit  shaky.  Products  from  cotton  gins  served  by  one  power 
company  alone  amounted  to  61,660  bales  of  cotton  in  the  season  of  1916- 
1917.  During  the  past  three  years  several  additional  gins  have  been  added 
to  this  load.  The  gin  shown  is  that  of  the  Southwest  Cotton  Company 
at  Brawley,  California. 
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sively  in  plants  reporting.  One  lumber  mill  which  shows  an  operated  laundry,  electrically  made  bricks,  electrified  printing 
increase  of  but  20  per  cent  in  the  number  of  men  employed  presses  and  electrified  tanneries.  Operating  conditions  are 
at  the  same  time  that  the  value  of  output  had  increased  better,  costs  are  less  on  the  whole  and  labor  relations  more 
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INCREASED  USE  OF  POWER  IN  CHEMICAL  PLANTS  REPORTING 
This  indicates  the  extraordinary  srrowth  in  one  or  two  fields  especially  well 
represented  In  the  replies  to  the  Survey.  The  rapid  development  within 
the  last  five  years  is  typical,  however,  of  the  entire  chemical  industry. 

almost  300  per  cent  is  typical  of  the  situation,  which  shows 
a  constantly  increasing  use  of  electric  power. 

Paper  Mills  and  Paper  By-Products 
Closely  related  to  the  lumber  indu.stry  is  the  production 
of  paper  and  its  utilization  as  a  raw  material  in  manufacture. 
Replies  indicate  a  general  use  of  electricity  in  this  field,  with 
few  isolated  plants.  The  annual  kilowatt-hour  consumption 
for  the  average  plant  in  this  industry  was  2,460,160  kw'-hr. 
49  was  the  average  number  of  motors  installed,  with  a  total 
rating  of  1350  hp.  per  plant.  The  size  of  motors  varied 
from  1/6  to  150  hp.  Figures  from  paper  box  factories  indi¬ 
cated  that  100  kilowatt-hours  went  into  the  production  of 
$700  worth  of  products.  For  the  field  as  a  whole,  this  unit  of 
energy  represented  $200  invested  in  the  industry  and  $80  dis¬ 
tributed  in  wages.  The  paper  business  on  the  whole  has 
shown  a  steady  increase  from  1910  through  1920  both  in  value 
of  output  and  in  the  amount  of  electricity  used. 

This  indu.stry  is  one  of  considerable  extent  throughout 
the  lumber  territories  of  the  West  and  may  be  ranked  among 
the  large  consumers  of  hydroelectric  energy.  Paper  box  and 
waxed  paper  products  are  intimately  associated  with  the  vari¬ 
ous  food  product  industries,  and  in  consequence  find  a  wide 
field  for  development  throughout  this  region. 

Miscellaneous  Manufacturing  Activity 
A  large  number  of  returns  came  in  from  plants  in  vari¬ 
ous  manufacturing  lines  which  indicate  the  general  use  of 
power  in  all  fields  of  western  activity.  An  idea  of  some  of 
the  characteristics  shown  by  the  reporting  plants  is  to  be 
gained  from  the  accompanying  table. 
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Laundry 

. . .  3 
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31 
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679,160 

36 
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Leather  .... 

2,884 

4 

64 
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19 
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Textiles  .... 

109,276 

10 
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1,636,016 

28 
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City  water 

436,219 

4 

260 

20-160 

Miscellaneous  .. 

. : .  1 

776,168 

28 

433  ' 

^-120 

Very  general  approval  is  expressed  with  electricity  as  a 
motive  pow’er.  Many  of  the  plants  report  their  satisfaction 
with  direct  drive  and  the  doing  away  with  shafting  and  belt¬ 
ing.  Better  quality  of  work  is  claimed  for  the  electrically 
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THE  LAUNDRY  BUSINESS  FROM  1910  TO  1920 
A  slow,  steady  growth  is  evidenced  by  the  laundry  business  as  represented 
in  the  plants  reimrling.  This  does  not  take  into  consideration  the  increase 
in  electrical  demand  created  by  the  greater  number  of  laundries  using 
electrical  power,  but  refers  only  to  the  increased  use  of  electricity  in  the 
individual  plant. 

.satisfactory.  Among  the  remarks  which  indicate  the  part 
played  by  electricity  may  be  listed  the  following: 

From  a  laundry: 

Electricity  more  economical  and  better  conditions  for 
employes. 

Elimination  of  wear  on  equipment — no  belting — elec¬ 
tricity  more  flexible. 

From  a  tannery: 

Electricity  is  cheaper  and  provides  freedom  from 
shafts,  belts,  etc. 

From  a  garment  factory: 

Operating  conditions  greatly  improved  through  ab¬ 
sence  of  belts.  Direct  connection  economical. 

From  a  paper  box  factory: 

Electricity  more  economical  and  more  efficient. 

From  a  phonograph  company: 

Smooth  and  even  operation  under  electricity  im¬ 
proves  quality. 

Advantage  in  individual  drive. 


DISTRIBUTION  OF  ISOLATED  PLANTS 
Only  61  isolated  plants  were  reported  in  the  classified  iist  of  those  replying. 
The  power  companies  report  several  others  in  various  fields.  In  no  part 
of  the  West,  however.  Is  the  isolated  plant  a  factor  of  imixxtan'  c. 
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One  motion  picture  concern  feels  that  rates  are  too  high 
— an  opinion  shared  by  one  laundry  in  Montana  and  a  box- 
board  factory  in  California. 

An  idea  of  the  wealth  added  to  the  community  by  the 
increasing  use  of  electricity  in  these  fields  is  to  be  gained 
from  the  following  table: 

Capital  inveated  in  indus-  Value  of  output  per  Wages  distrib- 
TYPE  OF  try  per  100  kw-hr.  100  kw-hr.  uted  per  100 

PLANT  consumption  consumed  kw-hr. 


Laundry 

$  65 

$  165 

$  70 

Leather 

3.100 

9,000 

800 

Textiles 

575 

800 

225 

Pai>er  box 

250 

700 

80 

Growth  in  these  different  fields  has  been  at  a  varying 
rate.  The  laundry  business  has  grown  slowly  but  surely, 
leather  shows  a  hundred  per  cent  increase  from  1910-1920, 
the  printing  trades  reporting  have  nearly  doubled  in  the 
same  time,  textiles  are  credited  with  a  300  per  cent  increase 


PUMPING  CITY  WATER  ELECTRICALLY 
The  field  of  city  water  pumping  ranks  high  among  the  power  uses  reported 
by  several  of  the  Western  power  companies.  The  average  motor  installa¬ 
tion  in  such  plants  is  250  hp.,  with  motors  ranging  in  size  from  20  to 
150  hp.  One  of  the  water  companies  reporting  remarks  that  electricity  is 
an  ideal  imwer  for  this  purpose.  The  view  shown  is  that  of  the  municipal 
water  pumping  plant  of  the  city  of  Redlands,  served  by  the  Southern 
Sierras  Power  Company. 

and  paper  products  have  gone  up  over  100  per  cent  in  the 
past  five  years-  alone.  One  glass  factory  giving  figures  of 
progress  shows  a  growth  of  200  per  cent  since  1915,  and  a 
bed  factory  of  300  per  cent  since  1910. 

The  General  Field 

The  report  on  industrial  conditions  on  the  whole  is  most 
encouraging.  The  mining  load  apparently  is  the  only  one 
.showing  a  marked  slump  for  the  past  year.  If  the  curve 
were  carried  out  for  the  intermediate  years  several  of  the 
other  fields  would  undoubtedly  show  a  peak  in  1918-1919, 
falling  off  slightly  following  that  period  of  prosperity.  The 
drop  has  not  been  so  marked  however,  that  it  is  apparent 
when  the  five  year  periods  are  used. 

Census  reports  show  that  there  are  some  30,000  fac¬ 
tories  in  existence  in  the  West  at  the  present  time,  with  every 
prospect  for  this  number  to  double  within  the  next  ten  years. 
If  the  returns  from  the  questionnaire  were  to  be  taken  as 
typical  of  all  plants  served  by  power  companies,  we  should 
be  forced  to  draw  the  conclusion  that  something  like  one-third 
of  the  total  number  of  factories  in  the  West  are  now  served 
by  central  station  lines.  The  number  is  probably  nearer 
seventy-five  per  cent,  due  to  the  fact  that  it  was  undoubtedly 
the  larger  plants  in  each  field  which  made  returns. 

The  use  of  electricity  seems  to  have  increased  at  a 
greater  rate  even  than  the  output,  indicating  a  very  general 
tendency  toward  a  more  intensive  use  of  power  within  the 
factory,  a.*;  well  as  an  extension  of  its  use  through  the 
adding  of  new  units  in  each  industry.  The  great  bulk  of 


the  testimony  has  shown  the  great  advantage  of  the  indi¬ 
vidual  drive,  both  in  its  economy  and  in  the  greater  cleanli¬ 
ness  and  better  operating  conditions  brought  about  by  doing 
away  with  shafting  and  entangling  belts.  Individual  records 
of  economy  are  occasionally  most  surprising,  showdng  cost 
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INCREASE  IN  VALUE  OF  OUTPUT  AND  USE  OF  ELECTRICITY 
IN  THE  MINING  INDUSTRY 

Despite  the  slump  in  minint;  activities  indicated  by  the  1920  output  figrures, 
the  use  of  electricity  in  the  mines  reporting  had  materially  increased. 
This  indicates  a  more  intensive  electrification  of  the  field.  The  fact  that 
the  number  of  men  employed  had  decreased  at  a  greater  rate  than  the 
output  is  a  confirmation  of  the  greater  use  of  electrically  operated  machin¬ 
ery  in  the  individual  mine. 

reductions  through  the  use  of  electricity  which  vary  from  15 
to  50  per  cent.  Operating  conditions  seem  almost  universally 
to  be  improved  and  labor  relations,  perhaps  followdng  the 
better  working  conditions,  are  reported  as  more  stable.  The 
increasing  high  cost  of  other  fuels  is  given  as  the  reason  for 
electrification  of  many  plants  which  have  just  taken  this  step. 
This  is  an  argument  of  increasing  force  and  wdll  undoubtedly 
influence  the  use  of  electricity  to  a  greater  and  greater  ex¬ 
tent  as  time  goes  on. 


SEGREGATION  AND  GROWTH  OF  POWER  LOAD 
The  Pacific  Gas  &  Electric  Company  is  typical  of  western  companies  in 
the  growth  of  its  power  load.  The  figures  are  expressed  in  horsepower  of 
connected  load. 
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Pit  river  which  is  beinK  developed  by  the  Pacific  Gas  and  Electric  Company.  This  water  will  pass  through  five  power  houses  and  develop  more 
than  400,000  horseimwer.  The  power  developed  by  this  stream  will  be  transmitted  to  the  San  Francisco  Bay  region  at  a  voltage  of  220,000,  which 
will  be  the  greatest  voltage  ever  used  in  the  practical  transmission  of  electric  power. 


A  Year’s  Electrical  Construction  Work 

(No  activity  is  a  better  Rau^e  of  the  rapid  development  of  the  western  states  than  the  electrical 
construction  proRrams  beinR  carried  out  by  the  power  interests.  In  the  May  15,  1920,  issue  of 
Journal  of  Electricity,  the  various  plans  for  hydroelectric  and  steam  power  development  were 
outlined.  Herewith  is  a  summary  of  actual  work  accomplished  since  that  date,  toRether  with 
new  work  undertaken. — The  Editor.) 


In  spite  of  the  unfavorable  national  conditions 
for  development  during  the  past  year  there  has  been 
unusual  activity  by  Western  power  companies  in  new 
construction  work,  particularly  in  California.  Due 
to  the  slump  in  the  metal  market  there  has  been  lit¬ 
tle  or  no  new  work  going  on  in  the  states  which  de¬ 
pend  upon  the  mining  load.  This  is  true  of  Montana, 
Utah,  Colorado,  New  Mexico,  Nevada  and  Arizona. 
Of  all  the  Intermountain  states,  Idaho  alone  seems 
to  have  enough  power  demand  made  upon  it  for  the 
power  companies  to  be  forced  into  construction 
work  during  a  time  of  high  prices  for  material  and 
labor.  In  the  Northwest  there  is  some  activity  in 
both  Oregon  and  Washington,  but  the  slump  in  the 
price  of  lumlier  due  to  retarded  building  activities 
and  the  inactivity  in  other  industries  upon  which  the 
Northwest  depends  for  its  revenue,  such  as  the  fish 
canneries  and  wheat  and  flour  mills,  has  kept  down 
the  construction  work.  The  unusual  activity  in  Cal¬ 
ifornia  is  due  to  several  factors.  During  the  war 
construction  work  was  kept  at  a  minimum  while  the 
industries  of  that  state  grew  at  a  faster  rate  than 
ever  before,  and  the  demands  made  upon  the  power 
companies  absorbed  all  their  suiplus  energy.  Then, 
with  abnormal  increases  in  the  demand,  coupled  with 
a  series  of  three  years  of  unusually  light  rainfall, 
and  post-war  construction  not  yet  completed  suffi¬ 
ciently  to  add  materially  to  the  capacity  of  the  sta¬ 
tions,  there  was  experienced  a  shortage  of  power 
that  was  unprecedented  in  the  history  of  the  state. 
In  order  to  forestall  another  such  shortage,  which 
would  probably  work  a  great  harm  upon  the  indus¬ 
try,  and  attempting  to  catch  up  with  the  demand 
being  made  upon  them,  the  power  companies  of  Cal¬ 
ifornia  are  engaged  in  developing  huge  projects, 
three  of  which  total  well  over  four  hundred  million 
dollars. 


Idaho 

During  the  summer  of  1920  the  Idaho  Power 
Company  completed  the  Thousand  Springs  develop¬ 
ment,  which  consists  of  1 — 7,500-kva.  generator,  and 
at  the  present  time  is  engaged  in  rushing  the  Sho¬ 
shone  Falls  development  on  the  Snake  River.  This 
will  have  a  10,000-kva.  turbine  and  generator.  These 
two  developments  will  add  approximately  50  per  cent 
to  the  capacity  of  the  company.  The  demand  upon 
the  Idaho  Power  Company  is  largely  agi’icultural. 
and  due  to  three  years  of  drought  and  the  natural 
development  of  the  country  served  by  the  company, 
there  has  been  a  gi’eat  increase  in  the  demand  for 
electric  pumping  installations  in  which  the  vertical 
motor  is  playing  an  important  part.  To  increase  fur¬ 
ther  the  capacity  of  the  system,  the  power  company 
early  this  year  began  the  construction  of  a  132,000- 
volt  wood  pole  transmission  line  from  the  Thousand 
Springs  power  house  to  Caldwell,  a  distance  of  ap¬ 
proximately  115  miles. 

The  United  States  Reclamation  Service  at  Bur¬ 
ley,  Idaho,  is  enlarging  the  capacity  of  its  sub-station 
at  that  point  from  2,250  kva.  to  3,600  kva.,  and  600 
kva.  capacity  is  being  added  to  the  sub-station  at 
Rupert.  The  Reclamation  Service  is  also  building 
twelve  miles  of  44-kv.  transmission  line  to  tie  the 
Minidoka  project  in  with  the  lines  of  the  Idaho 
Power  Company.  An  interconnecting  sub-station 
having  a  capacity  of  2,000  kva.  for  transforming 
from  44,000  to  30,000  volts  is  also  being  installed  in 
connection  with  this  transmission  line. 

Wyoming 

The  United  States  Reclamation  Service  is  build¬ 
ing  a  hydroelectric  plant  in  the  Shoshone  Canyon 
which  will  ultimately  develop  3,200  kw.  The  plant 
will  consist  of  two  800-kw.  units  which  will  be  in- 
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Hat  Creek  Power  House  No.  1,  which  will  be  the  first  of  the  Pit  River 
units  to  be  put  into  commission.  It  will  operate  under  a  head  of  213  feet 
and  will  contain  one  12,600>kva.  vrenerator. 


Temporary  power  house  built  on  Pit  river  by  the  Pacific  Gas  ft  Electric 
Company  to  furnish  power  for  construction  purposes  on  iU  bi»  Pit  River 
development. 


Hat  Creek  Power  House  No.  2,  located  about  two  miles  below  Hat  Creek 
No.  1,  oi>erates  under  a  head  of  193  feet,  the  water  driving  a  16,000-hp. 
turbine. 


The  San  Joaquin  Light  &  Power  Corporation  is  increasing  the  capacity 
of  Its  old  Kern  River  plant  by  the  addition  of  a  12.00<l-hp.  unit  and  the 
enlargement  of  the  old  tunnel  to  carry  800  second-feet  of  water. 


Diamond  drni  at  wprk  on  the  site  of  the  Big  Creek  No.  8  of  the  Southerr 
California  Edison  Company,  which  will  contain  a  single  vertical  turbim 
with  a  capacity  of  30,000  horsepower. 


Bird  s-eye  view  of  the  Caribou  project  of  the  Great  Western  Power  Com¬ 
pany  which  wa-s  recently  put  into  service,  adding  69,000  horsepower  to  the 
company’s  system,  and  a  new  transmission  record  of  166,000  volts. 


i 


stalled  at  once,  and  one  2,400-kw.  unit  which  will  be  Washington 

installed  at  a  later  date.  The  plant  is  located  about  Practically  the  only  work  going  ahead  in  Wash- 

seven  hundred  feet  below  the  Shoshone  Dam,  and  ington  is  the  development  of  the  Upper  Spokane 
will  operate  under  a  head  varying  from  two  hundred  Falls  by  the  Washington  Water  Power  Company,  and 
and  twenty-five  feet  to  one  hundred  feet.  Work  was  the  work  being  carried  on  by  the  city  of  Seattle.  The 
started  on  this  development  late  in  the  fall  of  1920,  plant  which  the  Washington  Water  Power  Company 
and  while  the  development  is  for  the  purpose  of  fur-  is  building  will  have  a  capacity  of  10,500  kw.,  operat- 
nishing  power  for  future  construction  work  in  con-  ing  under  a  head  of  64  feet.  It  is  located  within  the 
nection  with  the  undeveloped  units  of  the  Shoshone  city  limits  of  Spokane.  The  switchboard  of  the  plant 
project,  power  will  be  supplied  to  the  towns  in  the  will  not  be  installed  in  the  power  house,  but  in  the 
vicinity  of  the  project  and  to  farmers  living  along  main  sub-station  of  the  company,  which  is  only  a 
the  transmission  lines.  few  hundred  feet  from  the  power  house. 

Montana  and  Utah  The  city  of  Seattle  is  enlarging  its  Lake  Union 

On  account  of  the  copper  market  being  flooded,  steam  plant  by  the  addition  of  a  15,000-kw.  unit,  and 
due  to  a  decreased  demand  for  copper,  the  large  is  adding  a  14,735-kw.  unit  at  its  Cedar  Falls  plant. 
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Method  employed  in  catching  the  water  uned  in  the  Thousand  Sprinirs  deveiopment  by  the  Idaho  Power  Company.  This  development  added 

7,600  kw.  to  the  capacity  of  the  company,  and  was  completed  last  year. 

companies  in  Montana  and  Utah  have  shut  down  Both  of  these  units  are  expected  to  be  in  operation 
their  smelters  and  mines,  leaving  the  companies  sup-  by  this  fall.  Two  units  of  30,000  kw.  each  have  been 
plying  them  with  power  with  a  large  excess  of  power,  ordered  for  the  Skagit  River  development. 
Consequently  there  is  no  new  construction  work  Oregon 

going  ahead  in  these  states,  but  the  companies  are  Portland  Railway  Light  and  Power  Corn- 

doing  a  large  amount  of  maintenance  work,  getting  installing  a  12,500-kw.  turbine  in  its  East 

ready  for  the  increased  load  that  will  come  when  power  plant,  and  is  pushing  work  on  the  recon- 

conditions  improve.  struction  of  its  overhead  lines.  Outside  of  this  there 

Colorado  is  very  little  construction  in  Oregon,  as  the  electrical 

While  suffering  from  the  depressed  condition  of  industry  there  is  well  built  up  and  able  to  handle  the 
the  metal  market,  the  power  companies  in  Colorado  demands  made  upon  it  without  any  additional  con- 
are  installing  or  increasing  the  capacity  of  their  struction  work  at  the  present  time.  As  soon  as  the 
steam  plants.  The  Denver  Gas  and  Electric  Com-  industries  of  the  Northwest  pick  up  again  there 
pany  is  increasing  its  boiler  capacity,  as  is  the  Colo-  should  be  considerable  new  hydroelectric  construc- 
rado  Power  Company.  The  Arkansas  Valley  Rail-  tion. 

way  Light  and  Power  Company  has  under  construe-  California 

tion  a  new  7,500-kw.  steam  plant  at  Pueblo.  The  On  May  7  the  Great  Western  Power  Company 
initial  installation  will  consist  of  a  7,500-kw.  turbo-  put  its  new  Caribou  power  plant  into  operation.  This 
generator  unit  provided  with  a  surface  condenser,  project,  completed  after  practically  two  years  of 
and  the  plant  will  have  large  storage  space  for  coal  work,  has  added  40,000  kw.  to  the  capacity  of  the 
and  the  most  modem  equipment  for  handling  coal  company’s  system  and  has  transmitted  its  power  to 
and  ashes.  The  33,000-volt  transmission  line  in  the  the  region  around  San  Francisco  bay  at  the  record- 
Arkansas  Valley  is  also  being  rebuilt  to  carry  60,000  breaking  voltage  of  165,000  volts.  At  the  present 
volts.  time  the  installation  in  the  Caribou  power  house  con- 
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Construction  is  coinK  ahead  on  the  Midway  steam  plant  of  the  San  Joaquin 
Light  &  Power  Corporation,  located  at  Buttonwillow.  This  plant  will 
contain  five  12,600-kva.  units.  The  natural  gas  used  in  this  plant  is  piped 
in  from  the  Eik  Hills  under  a  pressure  of  460  pounds,  being  reduced  at 
the  plant  to  half  a  pound  pressure  before  being  burned  under  the  boilers. 
It  is  estimated  that  approximately  one  million  cubic  feet  of  gas  will  be 
burned  at  the  plant  each  day. 


Penstocks  on  the  new  Kern  River  No.  3  plant  of  the  Southern  California 
Edison  Company.  This  plant  was  recently  put  into  operation,  adding 
30,000  kw.  to  the  generating  capacity  of  the  company,  establishing  a  new 
record  in  high  head  reaction  type  of  water  wheel  installation. 


Station  L  steam  generating  plant  of  the  Portland  Railway  Light  and  Power 
Company,  where  a  12,500-kw.  steam  turbine  is  being  installed.  The  pile 
of  hogged  fuel  alongside  of  the  plant  is  sufficient  to  last  for  fifty  days’ 
operation  at  full  rapacity. 


Excavation  for  the  Upper  Spokane  Falls  development  of  'The  Washington 
Water  Power  Company.  This  plant  will  operate, under  a  head  of  64  feet. 
It  is  located  in  the  heart  of  the  city  of  Spokane  aial  has  unusual  features 
in  forebay  construction.  An  eighteen-foot  concrete  penstock,  will  convey 
the  water  to  the  turbine  which  will  have  a  rapacity  of  10,600  kilowatts. 
The  plant  will  be  operated  from  one  of  the  company’s  substations  which 
is  located  several  hundred  feet  from  the  plant. 


Type  of  snow  tower  being  used  by  the  Pacific  Gas  &  Electric  Company 
on  the  Pit  River  development,  which  will  eventually  operate  at  220,000  volts. 


V--  -1  ■  .  1  ■ 
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Vestal  substation  of  the  Southern  California  Edison  Company,  which 
ties  in  the  Kern  River  No.  3,  76,000-volt  lines  with  the  160,000-volt  lines 
from  the  Big  Creek  power  houses. 


Spring  Gap  Power  House,  which  the  Pacific  Gas  &  Electric  Company  is 
installing  on  the  middle  fork  of  the  Stanislaus  river.  This  plant  will 
operate  under  a  head  of  1860  feet  and  will  generate  7,600  kw. 


under  a  head  of  1,860  feet.  The  power  generated 
here  will  be  transmitted  18  miles  on  wood  poles  at 
100,000  volts  to  the  present  Stanislaus  power  house, 
where  it  will  be  tied  in  with  the  system.  During  the 
past  year  the  Pacific  Gas  and  Electric  Company  has 
added  one  12,500-kw.  steam  turbine  to  its  steam 
plant  at  Oakland,  and  a  semi-automatic  hydroelectric 
plant  known  as  Spaulding  No.  2,  which  has  a  capacity 
of  1,000  kva.  and  is  capable  of  adding  12,000,000 
kilowatt-hours  annually.  On  account  of  the  increase 
in  the  load  in  San  Francisco,  it  has  been  necessary 
for  the  company  to  increase  the  capacity  of  its  leads 
into  that  city,  and  rather  than  string  high  tension 
lines  through  the  thickly  settled  districts,  the  com¬ 
pany  is  installing  four  undergi*ound  cables  from 
Martin  Station  to  Station  A,  in  San  Francisco.  These 
lines  will  have  a  capacity  of  32,000  kw'.  and  will 
transmit  at  11,000  volts.  The  company  is  also  install¬ 
ing  an  additional  impulse  wheel  and  a  15,000-kva. 
Westinghouse  generator  in  the  Drum  power  house, 
which  at  the  present  time  has  2 — 15,000-kva.  units, 
driven  by  impulse  type  wheels  under  a  head  of  1,375 
feet. 

With  the  completion  of  the  Kerckhoff  power 
house  last  fall,  the  San  Joaquin  Light  and  Power 
Corporation  added  30,000  kw’.  to  its  lines,  and  for  the 
first  time  in  many  years  had  some  excess  power.  A 
tie  line  was  built  between  that  company’s  lines  and 


sists  of  two  22,500-kw.  units,  driven  by  impulse 
wheels  under  a  head  of  1,008  feet.  The  ultimate  de¬ 
velopment  here  will  amount  to  125,000  kw. 

The  Pacific  Gas  and  Electric  Company  is  rush¬ 
ing  the  work  on  its  Pit  River  project,  which  will  ulti¬ 
mately  add  320,000  kw.  to  that  company’s  system. 
At  the  present  time  work  is  actually  going  ahead  on 
Hat  Creek  power  house  No.  1,  which  will  contain  one 
12,500-kva.  generator  driven  by  a  vertical  turbine 
operating  under  a  head  of  213  feet;  Hat  Creek  power 
house  No.  2,  which  operates  under  a  head  of  195  feet, 
generating  11,200  kw. ;  and  Pit  River  power  house 
No.  1,  which  wdll  contain  two  35,000-kva.  units. 
(These  two  units  are  the  largest  generators  in  the 
West,  and  are  only  exceeded  in  size  by  those  ordered 
by  the  Canadian  Niagara  Company.)  'This  station 
will  contain  two  vertical  turbines,  each  having  a 
capacity  of  30,000  kw.,  and  operating  under  a  head 
of  455  feet,  will  generate  ultimately  55,000  kw.  In 
connection  w’ith  this  development,  work  is  being  done 
on  the  steel  tower  line  which  will  carry  the  Pit  River 
power  to  the  bay  region  at  220,000  volts.  This  will 
necessitate  a  substation  in  the  vicinity  of  Vacaville, 
with  a  tie  line  between  that  station  and  the  Cordelia 
substation,  which  is  the  present  distributing  center 
for  the  system.  Another  hydroelectric  power  house 
is  being  built  at  Spring  Gap,  on  the  middle  fork  of 
the  Stanislaus  River,  which  will  generate  7,500  kva. 


Owens  River  plant  of  the  Southern  Sierras  Power  Company,  which  has 
recently  been  put  into  service.  The  plant  now  contains  one  3,000-kw. 
unit  and  a  7,600-kw.  unit  will  be  installed  at  a  later  date. 


Shoshone  Falls  on  the  Snake  river,  Idaho,  where  the  Idaho  Power  Company 
is  installing  a  plant  which  will  have  a  capacity  of  10,000  kw.  It  is 
expected  that  this  plant  will  be  completed  this  year. 


I .. 
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Name  of  Company 


Speel  River  Project,  San  Francisco,  Calif . 

Tong'ss  Pulp  A  Paper  Co.,  Seattle,  Wash . 

L.  J,  Vo^r,  Tacoma,  Wash . 

William  D.  Grant,  et  al,  Wrangel,  Alaska . 

Frank  L.  Bellaine,  Seattle,  Wash . 

W.  E.  Epperson,  Seattle,  Wash . 

Geo.  C.  Haselet,  Cordova,  Alaska . 

Paul  Butler,  233  W.  Monroe  St.,  Chicago . 

J.  G.  Galvin,  care  M.  D.  Leehey,  620  Alaska  Bldg.,  Seattle . 

Alaska  Development  &  Mineral  C^.,  Care  Burdett,  Thompson  A  Low, 
4  Ouray  Bldg.,  Washington,  D.  C. . . . 


Location  of  Project 

ALASKA 

Speel  River,  Crater  Lake,  Long  Lake . 

Fish  Creek,  Swan  Creek,  Big  I^ke,  Mirror  Lake . 

Orchard  Lake,  Swan  Lake,  Fish  Creek,  Shelockum  Lake _ 

Critterdon  Creek,  Bradfield  River . 

Kenai  River  above  Skilak  Lake . 

Summit  Josephine  and  Mellen  Lakes,  Prince  of  Wales  Island 

Outlet  of  Silver  Lake . 

Outlet  Swan  Lake,  Mirror  I.Ake  and  Big  Lake . 

Mill  Creek  and  Lake  Virginia  near  Wrangel . 

Lake  at  head  of  Tyee  Creek  and  reservoir  on  Annan  Creek. . . 


Capacity 
in  H  P 


10,000 

19,000 

32,000 

16,000 

10,000 

10,0X1 

12,000 

20,000 

10,000 

14,000 


Frank  G.  Baum,  San  Francisco,  Cal . . 

Beckman  A  Linden  Engineering  Corp.,  San  Francisco,  Cal . 

Edward  L.  Bayard,  Sel^man,  Aria _ r . 

Southern  California  Edison  Company,  Edison  Bldg.,  IjOS  Angeles _ 

James  B.  Giraud,  Care  Parsons,  Impp,  Brinckerhoff  A  Douglas, 
84  Pine  St.,  New  York  City . 


ARIZONA 

Little  Colorado  River  at  Grand  Falls,  Aris . 

Colorado  River,  Aris . 

Hualpai  Indian  Reservation,  Colorado  River,  Aria . 

Three  power  developments  in  Colorado  Canyon,  Colorado  River 

Colorado  River  near  Diamond  Creek . 


27,900 

126,000 

420,000 

3,570,000 

60,000 


City  of  Los  Alleles . 

Merced  Irrigation  District,  Merced,  Cal . 

The  Nevada-California  Power  Co.,  San  Francisco,  Cal . 

Emma  Rose  et  al,  San  Francisco,  Cal . 

San  Joaquin  Light  A  Power  Corp.,  Fresno,  Cal . 

Pit  River  Power  Co.,  Washington,  D.  C . 

R.  W.  Hawley,  San  Francisco,  Cal . 

A.  P.  Seybold,  San  Francisco,  Cal . 

Sespe  Light  4  Power  Co.,  Los  Aisles,  Cal . 

Southern  California  Edison  Co.,  Los  Angeles,  Cal . 

H.  H.  Wadsworth,  San  Francisco,  Cal . 

J.  G.  Van  Zandt,  San  Francisco,  Cal . 

Snow  Mountain  Water  4  Power  Co.,  San  Francisco,  Cal . 

Western  States  Gas  4  Electric  Co.,  Stockton,  Cal . 

Yuba  Development  Co.,  San  Francisco,  Cal . 

San  Joaquin  Light  4  Power  Corp.,  Fresno,  Cal . 

Southern  California  Edison  Co  ,  Edison  Bldg.,  Los  Angeles . 

Southern  California  Edison  Co.,  Edison  Bldg.,  Los  Angeles . 

Southern  California  Eidison  Co.,  Ekiison  Bldg.,  Los  Angeles . 

City  of  Los  Angeles,  Dept,  of  Public  Service . 

City  of  Los  Angeles,  Dept,  of  Public  Service . 

Southern  Sierras  Power  Co.,  First  National  Bank  Bldg.,  San  Francisco. . 
Southern  Sierras  Power  Co.,  First  National  Bank  Bldg.,  San  Francisco. . 

Goodwin  M.  Trent,  317  Sharon  Bldg.,  San  Francisco . 

City  of  Los  Angeles,  Dept,  of  Public  Service . 

M.  I.  Crocker  et  al.,  350  Post  St.,  San  Francisco . 

City  of  Los  Angeles,  Dept,  of  Public  Ser\nce . 

Southern  Sierras  Power  Co.,  care  W.  L.  Huber,  First  National  Bank 

Bldg.,  San  Francisco . 

C.  E.  Fairchild,  10  West  Citrus  Ave.,  Redlands . 

San  Joaquin  Light  4  Power  Co.,  Fresno,  Cal . 

Southern  California  Edison  Co.,  Edison  Bldg.,  Los  Angeles . 

Southern  California  Edison  Co.,  Edison  Bldg.,  Los  Angeles . . 


CAUFORNIA 

South  and  Middle  Forks  and  Kings  River,  Cal . 

Exchequer  on  Merced  River,  Cal . 

Warren  Creek  4  Slate  Creek,  I^eevining  Creek,  Bishop  Creek,  Cal 

Stanislaus  River,  Cal . 

San  Joaquin  River,  Cal . 

Pit  River,  Cal  . 

Silver  Creek,  Cal . 

Klamath  River  and  Bluff  Creek,  Cal . 

Piru  Creek,  Cal . 

Big  Creek,  Cal . . .  i . 

Middle  Yuba,  near  Dobbins  Creek,  Cal . . . 

Bear  Creek,  ^nta  Ana  Creek,  Cal . '. . . . 

Not  nven . 

South  Fork,  American  River,  Cal . 

Yuba  River . 

North  Fork  of  Kinm  River,  Fresno  County . 

Headwater  of  San  Joaquin  River . 

South  Fork  of  San  Joaquin  River . . 

San  Joaquin  River . .* . 

South  Fork,  Kings  River . 

Owens  River  Gorge . . . 

North  Fork  and  ^uth  Fork  of  Whitewater  River . 

Held  waters  San  Gabriel  River. . . . . . 

Elast  Fork  Carson  River . 

South  Fork  of  Kern  River . 

North  Fork  Mokelumne  River . 

South  Fork  Kern  River . 

Headwaters  of  Snow  Creek  near  Beaumont . 

Bear  Creek  and  Santa  Ana  River . 

North  and  West  Forks  of  King  River . 

Big  Creek,  Fresno  County . 

South  Fork  San  Joaquin  River,  Fresno  County . 


400,000 

40,000 

19,000 

30,000 

45,000 

92,000 

107,000 

31,200 

15,000 

120,000 

30,000 

37,000 

15,000 

72,000 

76.500 
150,000 
800,000 
425,000 
150,000 
60,000 
25,000 
60,000 
30,000 
16,800 

27.500 
38,400 
43,450 

12,000 

12,750 

188,260 

120,000 

425,000 


Idaho  Power  Co.,  Washington,  D.  C . 

Idaho  Power  Co.,  Washington,  D.  C . 

Utah  Power  4  Light  Co.,  Washington,  D.  C . . 

Moore's  Creek  Boulder  (^Id  Dredging  Co.,  Boise,  Idaho 

Electro-Metals  Co.,  San  Francisco,  Cal . 

City  of  Boise,  Idaho . 


IDAHO 

Snake  River  (Twin  Falla),  Idaho . . 

Snake  Eliver  (Upper  Salmon  E'alls),  Idaho 

Transmission  Line . 

Salmon  River,  Idaho . 

Payette  River . 


25,000 

66,000 

21,500 


143,000 

12,000 


J.  F,  Meyer,  care  E.  E.  Drach,  Denver,  Colo. 


COLORADO 
Frying  Pan  River. . . . 


50,000 


MONTANA 

Rocky  Mountain  Power  Co.,  New  York  City .  Flathead  Lake  and  River,  Mont .  272,(XX1 

Big  Fiorn  Canyon  Irrimtion  and  Power  Co.,  Hardin,  Mont . Big  Horn  River,  Mont .  2171550 

J.  B.  Leighton,  Miles  City,  Mont .  Ywlowstone  River  at  Buffalo  Rapids .  15,000 


Columbia  Valley  Power  Co.,  New  York  City. . . . 
Portland  Railway,  Light  4  Power  Co.,  Portland 

H.  S.  McGowan,  McGowan . 

H.  S.  McGowan,  McGowan . 


OREGON 

Deschutes  River,  Ore . 

Oak  Grove  on  ClackaaHM  River .  . 

Metolius  Power  Site  on  Deschutes  River . 

Reclamation  Power  Site  on  Deschutes  River 


378,000 

22,000 

84,000 

47,000 


UTAH 


Great  Basin  Power  Co.,  Walker  Bank  Bldg.,  Salt  Lake  City . 

Utah  Power  4  Light  Co.,  care  M.  O.  Leighton,  McLachlen  Bldg., 

Washington,  D.  C . . 

Utah  Power  4  Light  Co.,  care  M.  O.  Leighton,  McLachlen  Bldg., 
Washington,  D.  C . 


North  Fork  Duchesne  River... 

Green  River . 

Green  River  above  Bridgeport 


25,000 

80,000 

100,000 


Washington  Irrigation  4  Development  Co.,  New  York  City . 

Sound  Power  Co.,  New  York  City . 

Straits  Power  Co.,  New  York  City . 

Hugh  L.  Cooper,  New  York  City . 

Wa^ington  I^velopment  Coloration,  Seattle,  Wash . 

Spirit  I^e  Railway  4  Power  Co.,  Vancouver,  Wash  . . . 

William  F.  Scheffef,  Wenatchee,  Wash . 

Wenatchee  Commercial  Club,  Wenatchee,  Wash . 

City  of  Everett . . 

Lloyd  E.  Gandy,  803  Sherwood  Bldg.,  Spokane . 

C.  I.  Kephart,  1415  Rh^e  Island  Ave.,  N.  W.,  Washington,  D.  C _ 

C.  I.  Kephart,  1415  Rhode  Island  Ave.,  N.  W.,  Washington,  D.  C . 


WASHINGTON 

Columbia  River,  Wash . 

Sultan  River  4  Olney  Creek,  Wash . 

Solduc  River  and  Crescent  Lake,  Wash . . 

Columbia  River,  Wash . 

Dungeness  River  and  West  Fork  Creek,  Wash . 

Rock  Island  and  Cabinet  Rapids,  Columbia  Eiiver,  Wash 

Sultan  River  to  Lake  Chaplain . 

Spokane  River  at  Fort  George,  H.  Wright . 

Kalama  and  Lewis  Rivers . 

Spirit  Lake  and  Toutle  River . 


300,000 

106,000 

95,000 

350,000 


10,000 

100,000 

100,(00 

10,000 

1«,000 

19,000 

25,000 


WYOMING 


Wyoming  Paper  Co.,  Shoshone  . 


Stream  not  named 


5,000 


I 


*  Estimated 
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S  KILOWATT  HOURS  GENERATED,  PLANT  CAPACITY.  ETC.  I 

2  STATE  OF  CALIFORNIA  | 

^  YEAR  1920  1 


GENERATED: 

By  hydro  . . .  2,4»S.100.000  KW-HR. 

By  ateam  . . . . .  1.124,5»0.000 


PLANT  CAPACITY: 

Hydro  .  821,500  KW. 

Steam  . . . . .  288.500  “ 


TOTAL,  3.617,600,000 

PLANT  FACTOR:  Hydro  =  .458  Steam  =  .444 

ELECTRIC  CONSUMERS  . . . 

CONNECTED  LOAD  . 


TOTAL  =  .453 


TOTAL.  910.000 


*760,000 
t2.042.755  HP. 


tAa  of  December  Slat,  1919 
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those  of  the  Pacific  Gas  and  Electric  Company,  and 
the  excess  power  was  used  to  help  relieve  the  then 
existing  power  shoi'tage  in  the  northern  part  of  the 
state.  At  the  present  time  the  San  Joaquin  Light 
and  Power  Corporation  has  two  projects  under  way. 
The  capacity  of  the  old  Kem  River  plant  is  being 
increased  by  the  installation  of  a  9,000-kw.  unit  and 
by  the  enlargement  of  the  tunnel  so  that  800  cubic 
second  feet  of  water  will  be  delivered  at  the  turbine 
under  a  head  of  250  feet.  Electric  locomotives  are 
being  used  in  the  tunnel,  and  automatic  muckers  are 
being  used  in  the  construction  of  the  tunnel,  which 
will  be  8,500  feet  long.  At  Button  Willow  a  natural- 
gas  burning  plant  is  nearing  completion.  This  will 
have  a  capacity  of  12,500  kw.  and  will  be  tied  in  with 
the  system  by  a  110-kv.  transmission  line. 

The  Red  River  Lumber  Company,  for  use  in  its 
plant  at  Westwood,  is  building  a  2,250-kw.  hydro¬ 
electric  plant  six  miles  south  of  Westwood,  on  Lake 
Almanor,  which  will  ultimately  be  increased  to  7,500 
kw.  The  turbine  operates  under  a  head  of  445  feet, 
and  the  power  is  transmitted  to  Westwood  and  to 
the  sawmill  at  Susanville  at  66,000  volts.  The  Cali¬ 
fornia  Oregon  Power  Company  is  contemplating  the 
construction  of  a  concrete  dam  across  Link  River  to 
regulate  the  flow  from  Lower  Klamath  Lake,  and 
which  will  increase  the  efficiency  of  their  Copco  plant. 
Several  other  companies  in  the  northem  part  of  the 


state  are  doing  small  work  in  increasing  the  capacity 
of  substations,  and  other  maintenance  work. 

In  Southern  California  the  Southern  California 
Edison  Company  is  going  ahead  with  its  big  con¬ 
struction  program,  which  will  bring  into  service  69,- 
000  kw.  during  1921.  During  the  past  year  work 
has  been  in  progress  on  Big  Creek  No.  2,  putting  in 
an  additional  unit  of  16,000  kw.,  which  was  com¬ 
pleted  this  spring,  and  driving  a  tunnel  between 
Shaver  Lake  and  the  inlet  to  Big  Creek  No.  2.  Work 
has  also  been  started  on  Big  Creek  No.  8,  which  is 
located  at  the  junction  of  Big  Creek  and  the  San  Joa¬ 
quin  River.  This  plant  will  have  a  single  vertical 
turbine  operating  under  an  effective  head  of  729  feet 
and  capable  of  delivering  22,500  kw.  In  addition  to 
these  two  plants  the  Kern  River  No.  3  plant  was 
brought  into  operation  in  the  latter  part  of  March. 
The  plant  with  two  units  of  16,750  kw.  each,  is  tied 
in  with  the  Vestal  substation,  which  acts  as  a  dis¬ 
tributing  station  between  the  two  big  centers  of  de¬ 
mand  and  ties  together  the  two  ends  of  the  system. 
The  Eagle  Rock  substation,  which  was  recently  put 
into  service,  contains  a  30,000-kva.  condenser,  which 
is  the  largest  in  the  world. 

The  Bureau  of  Power  and  Light  of  the  City  of 
Los  Angeles  put  its  San  Francisquito  No.  2  plant  into 
operation  in  the  fall  of  last  year.  The  installation 
consists  of  three  17,500-kva.  generators  direct  con- 


Addition  to  Cedar  Falls  plant  of  the  City  of  Seattle,  which  will  contain 
one  14,836-kw.  unit  operatinK  under  a  head  of  640  feet. 


The  LichtinR  Depai^ment  of  the  City  of  Seattle  is  enlaririnK  the  Lake 
Union  steam  plant  by  the  addition  of  a  15.000>kw.  unit. 
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SOME  IMPORTANT  DAMS  IN  THE  WEST 


Name 

Arrowrock 

Shoshone  . 

Elephant  Butte 
Hetch  Hetchy .  . 

Roosevelt . 

Morena . 

Spaulding . 

Pathfinder . 

Lake  Hodges  . . 

Copco  . 

Gem  Lake . 

Big  Meadows .  . . 


Saddlebags  Lake,  which  is  being  raised  as  a  part  of  the  Leevining  Creek 
development  of  the  Southern  Sierras  Power  Company.  When  completed 
this  lake  will  have  a  storage  capacity  of  18,000  acre-feet.  It  is  located 
on  the  eastern  slope  of  the  Sierras,  along  the  famous  Tioga  Road  east  of 
Yosemite  Valley. 


Location 
Idaho . 


Wyoming. . . 
New  Mexico 
California. . 
Arizona .... 


California . 

California . 

Wyoming-Nebraska 

California . 

Oregon . 

California . 

California . 


Height 

348.5 

328.4 

306.2 

311.0 

284.0 

276.0 

275.0 

215.0 

136.0 

130.0 

84.0 

55.0 


nected  on  the  same  vertical  shaft  to  25,000-hp.  Fran¬ 
cis  turbines  using  300  second  feet  of  water.  Prelim¬ 
inary  work  is  still  being  done  on  the  Owens  River 


made  for  the  development  of  approximately  4,000,- 
000  hp.  in  the  immediate  future,  which  will  bring  the 
total  of  hydroelectric  development  in  that  state  to 
more  than  5,000,000  hp.  This  will  make  a  develop¬ 
ment  of  more  than  54  per  cent  of  the  total  potential 
maximum  water  power  of  the  state,  as  estimated  by 
the  United  States  Geological  Survey  of  1915. 

The  future  plans  of  the  various  Western  power 
companies,  as  outlined  in  the  May  15,  1920,  issue  of 
the  Journal  of  Electricity,  have  undergone  practically 
no  change,  except  that  in  some  cases  the  plans  have 
been  revised  or  added  to.  The  majority  of  the  new 


Gorge  project,  which  will  ultimately  develop  approx¬ 
imately  100,000  hp. 

Active  construction  work  is  being  carried  on  by 
the  Southern  Sierras  Power  Company  on  their  Lee¬ 
vining  Creek  project  and  on  the  Owens  River  plant, 
which  has  recently  had  the  first  unit  of  3,000  kva. 
installed.  Another  unit  of  7,500  kva.  will  be  in¬ 
stalled  in  this  plant  later.  It  is  expected  that  before 
the  year  is  over  work  will  be  started  on  the  Forest 
Home  project,  which  will  add  another  5,000  kw.,  and 
the  Snow  Creek  project,  which  will  add  2,000  kw.  to 
the  company’s  generating  capacity.  The  storage  of 
this  company  will  be  increased  by  the  two  dams  now 
under  construction,  one  at  Rush  Creek  Meadows, 
which  will  ultimately  impound  6,000  acre-feet  of 
water,  and  the  other  at  Saddlebags  Lake,  on  Leevin¬ 
ing  Creek,  which  will  impound  18,000  acre-feet. 

In  the  Hawaiian  Islands  the  Hilo  Electric  Light 
Company  has  under  construction  a  power  house 
which  will  have  two  750-kw.  units,  driven  by  impulse 
wheels  under  a  head  of  357  feet,  using  50  cubic  sec¬ 
ond-feet  of  water.  A  steam  standby  plant  also  being 
built,  will  have  two  units  in  it — one  of  750  kw.  and 
the  other  of  300  kw. 

According  to  the  latest  report  on  the  hydro¬ 
electric  development  in  California,  there  is  at  present 
948,305  hp.  installed  capacity,  and  work  is  being 
done  on  the  construction  of  plants  which  will  increase 
this  figure  by  175,850  hp.  Plans  have  actually  been 


Water  Impounded 
in  Acre  Feet 
243.560 
456.000 
2.683.860 
330.000 
1.284.000 
153.380 
74.000 
1.025.000 
38.000 
77.000 
18.000 
300.000 


Form  in  place  for  the  18-foot  concrete  penstock  being  used  by  The  Wash¬ 
ington  Water  Power  Company  in  the  new  development  on  Upper  Spokane 
Falls  in  the  city  of  Simkane. 


plans  have  come  about  as  a  result  of  the  passage  of 
the  Federal  Water  Power  Act,  which  has  allowed 
the  development  of  these  water  powers  lying  on  lands 
of  the  public  domain.  When  it  is  considered  that 
56.5  per  cent  of  the  area  of  the  Western  states  is 
public  land,  it  can  easily  be  seen  that  this  act  is  of 
vital  importance  to  the  West.  Of  the  two  hundred 
applications  for  permits  made  to  the  Federal  Power 
Commission,  72  per  cent  of  them,  or  144,  have  come 
from  the  Western  states.  Some  of  the  important 
Western  applications  are  listed  on  page  630  pre¬ 
ceding. 


Remarks 

U.  S.  Reclamation  Service — Highest  Dam  in  the  World. 

U.  S.  Reclamation  Service. 

U.  S.  Reclamation  Service — Greatest  storage  of  water  in  America- 
City  of  San  Francisco — Water  Supply,  under  construction. 

U.  S.  Reclamation  Service. 

City  of  San  Diego — Water  Suppl",  highest  Rock  Fill  Dam. 
Pacific  Gas  &  Electric  Co. — Stonige  for  Hydroelectric  Plants. 

U.  S.  Reclamation  Service. 

San  Dieguito  Mutual  Water  Co. — Highest  Multiple  Arch  Dam. 
California-Oregon  Power  Co. — Concrete. 

Southern  Sierras  Power  Co. — .Multiple  Arch  Dam. 

Great  Western  Power  Co. 


June  15,  1921] 


Journal  of  Electricity  and  a^estern  Industry 


633 


Electricity  in  the  Mining  Industry  of  the  West 

BY  GEORGE  J.  YOUNG 

The  mines  west  of  the  Rockies  have  been  for  many  years  one  of  the  great  treasure  houses  of  the 
nation,  and  were,  moreover,  pioneers  in  the  use  of  electricity  for  increasing  production.  The 
importance  of  cheap  power  to  their  development  is  strongly  brought  out  in  this  comprehensive 
survey  of  the  mining  industry  in  the  various  western  states,  by  the  Pacific  Coast  editor  of  En¬ 
gineering  and  Mining  Journal. — The  Editor.) 


HE  western  states  are  to  a 
large  extent  the  primary 
domestic  source  of  the 
precious  metals  and  of  the 
copper,  lead  and  zinc  which 
in  part  enters  into  the 
manufacturing  industry  of 
the  United  States  and  in 
part  is  exported  to  foreign 
countries.  Excepting  gold 
and,  for  the  time  being, 
silver  from  domestic 
sources,  the  prices  of  the 
major  metals  ai’e  more 
„  .  ,  ,  ,  . ,  .  greatly  influenced  by  the 

Head  frame  of  main  workinsr  shaft  ^  ^ 

of  the  Plymouth  Consolidated.  Cali-  laW  01  SUpply  and  demand 

than  almost  any  other 
commodity.  It  is  a  fact, 
not  generally  known,  that  major  metal  prices  in  the 
United  States  are  strongly  affected  by  world  condi¬ 
tions.  When  the  export  demand  for  copper  is  low, 
the  domestic  prices  of  copper  are  low.  When  India 
and  China  fail  to  absorb  the  usual  amounts  of  silver, 
the  price  of  silver  is  depressed.  Thus  the  metal  pro¬ 
ducer  is  put  to  the  necessity  of  selling  in  his  domes¬ 
tic  market  at  prices  controlled  in  a  measure  by  world 
conditions.  On  the  other  hand,  the  conditions  under 
which  the  metal  producer  operates  are  established 
by  the  communities  within  which  he  mines,  and 
wages  reflect  local  standards  of  living.  His  product 
is  sold  on  a  narrow  margin  and  the  manufacturers 
and  ultimate  consumers  derive  the  benefit. 

The  Mining  Industry  as  a  Source  of  Wealth 

Prosperity  of  the  mining  industry  depends  upon 
the  activity  of  domestic  manufacture  and  the  foreign 
demand  for  metals.  The  mining  industry  is  at  the 
beginning  of  a  long  chain,  at  the  other  end  of  which 
is  the  ultimate  consumer.  Just  at  present  foreign 
and  domestic  demand  for  metals  is  at  a  low  ebb  and 
prices  have  become  lower  than  pre-war  levels.  Be¬ 
yond  a  limited  sui'plus  metals  cannot  be  accumulated, 
and  if  they  are  not  marketed  the  miner  must  stop 
production.  This  is  just  the  condition  he  is  now  in. 
Under  normal  conditions  the  mines,  mills  and  smelt¬ 
ers  in  the  aggregate  consume  a  wide  variety  of  man¬ 
ufactured  products  and  add  materially  to  the  general 
prosperity. 

To  indicate  the  importance  of  the  mining  indus¬ 
try  both  as  a  producer  of  primary  wealth  and  as  a 
consumer  of  manufactured  products,  I  have  tabulated 
from  the  U.  S.  Geological  Survey  Reports  the  three 
summaries  given  in  this  article.  Metal  Production  of 
Nine  Western  States,  Producers  and  Ore  Tonnages, 
Classification  of  Producers.  I  have  taken  the  year 


1917,  chiefly  because  the  data  for  that  year  is  almost 
complete,  and  because  the  year  in  question  .gives  an 
excellent  view  of  the  industry  when  operating  under 
prosperous  conditions.  The  total  value  of  the  ores 
mined  in  these  nine  states  for  1917  is  $605,284,142. 
The  greater  part  of  this  sum  flows  back  to  labor,  to 
transportation,  to  power,  to  supplies  and  machinery, 
to  taxes  and  in  other  directions.  The  dividends  paid 
by  United  States  mining  and  metallurgical  companies 
aggregated  $232,158,588  in  1917.  Assuming  a  300- 
day  year,  the  average  production  per  producer  is  only 
50  tons  per  day  and  the  average  gross  value  $11  per 
ton.  These  figures  do  not  include  the  tonnage  han¬ 
dled  in  placer  operations,  as  the  figures  are  not  avail¬ 
able,  and  if  included  would  yield  disproportionate  re¬ 
sults. 

Accurate  figures  of  the  number  of  men  employed 
in  the  mining  industry  are  not  available,  but  I  have 
an  estimate  for  1920  for  Arizona  which  indicates 
that  the  annual  tonnage  per  man  employed  on  sur¬ 
face  and  underground  is  approximately  1,000.  If 
this  ratio  is  used  for  the  nine  states,  it  would  indi¬ 
cate  for  the  year  1917  some  55,000  men  underground 
and  on  surface.  Assuming  3,000  tons  per  annum 
per  man  employed  in  milling  and  concentrating  op¬ 
erations,  this  would  give  an  additional  15,000,  or  a 
combined  estimate  of  70,000  w^orkers  employed  in  the 
states  in  question  for  that  year.  I  estimate  that  at 
least  5,000  were  employed  in  smelting  and  other 
capacities.  Thus  the  rough  estimate  for  the  year  is 
75,000,  which  is  probably  under  rather  th'an  over 
the  actual  number.  Continuous  employment  of  this 
number  means  prosperity  for  a  number  of  local  com¬ 
munities. 

In  addition  to  the  metal  mining  industry,  four 
of  the  states  included  in  the  list  are  important  coal 
producers,  the  aggregate  of  such  production  being 
approximately  25,000,000  tons  per  annum.  To  pro¬ 
duce  this  tonnage  over  25,000  miners  and  surface 
men  would  be  required.  Thus  the  total  direct  labor 
employed  in  mining  in  the  nine  states  exceeds  100,- 
000.  In  all  of  the  states  named,  non-metallic  min¬ 
erals  are  produced  in  greater  or  less  amount.  I  have 
no  means  of  estimating  the  number  employed  in  such 
production,  but  it  will  easily  aggregate  into  the  thou¬ 
sands. 

Electric  Power  Consumption  of  Mines 

Although  power  is  not  the  most  important  item 
of  expense  in  mining,  it  is  almost  universally  used. 
Some  states  like  Montana,  California,  Utah,  Idaho, 
Washington  and  Oregon  are  particularly  fortunate 
in  having  developed  a  large  number  of  hydroelectric 
plants  and  to  a  great  extent  the  mining  industry  has 
benefited  therefrom  in  having  a  cheap  and  convenient 
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1.  Steam  shovel  loading  in  oiien  pit.  Utah  copper  mine.  Bingham  Canyon.  2.  Miners  of  the  Chief  Consolidated.  Eureka.  Tintic  District,  Utah. 

3.  Copi>er  ore  from  Nevada  Consolidated  loaded  in  for  trans|)ortation  to  McGill,  Nevada. 


form  of  power.  In  Arizona  and  New  Mexico,  where 
hydro-power  is  developed  to  only  a  limited  extent, 
the  mining  companies  have  been  put  to  the  necessity 
of  installing  steam  plants  and  Diesel  engine  units. 
The  smaller  mines  have  had  to  rely  upon  internal 
combustion  engines  and  steam.  In  Nevada,  hydro¬ 
electric  power  from  California  has  found  one  of  its 
most  important  markets  in  the  mining  districts.  In 
the  copper  smelting  industry,  the  development  of  the 
reverberatory  furnace  for  smelting  roasted  copper 
ores  has  resulted  in  the  operation  of  a  large  number 
of  waste  heat  lx)iler  plants  with  the  accessory  power 
units.  In  Montana  and  Arizona  there  is  also  exten¬ 
sive  use  of  waste  heat  boiler  and  power  plants,  all  of 
which  supply  power  to  the  mining  districts. 

A  few  figures  may  be  of  interest.  In  one  copper 
reverberatory  smelting  plant,  the  total  consumption 
of  power  amounts  to  20  kw.-hr.  per  ton  of  new 
charge  to  the  reverberatories.  In  custom  lead  smelt¬ 
ers  the  power  consumption  ranges  from  15  to  30 
kw.-hr.  per  ton  of  ore.  At  the  Inspiration  concen¬ 
trating  mill  the  power  consumption  averaged  in  1920, 
13.65  kw.-hr.  per  ton.  At  a  copper  concentrating 
mill  in  California  the  power  required  reached  22  kw.- 
hr.  per  ton  of  ore  concentrated.  In  medium-sized 
mines  in  California  the  power  consumption  for  min¬ 
ing  and  milling  may  reach  80  kw.-hr.  per  ton.  Gold 
dredging  requires  1.36  to  2  kw.-hr.  per  cubic  yard. 

In  response  to  a  questionnaire  sent  to  power 
companies  supplying  mines,  incomplete  data  was  ob¬ 
tained.  This  has  been  summarized  in  Table  IV. 
From  this  table  the  total  power  reported  and  esti¬ 
mated  in  part  for  221  mines,  both  metal  and  coal, 
was  1,010,159,572  kw.-hr.  per  annum.  Of  this  986,- 
130,145  kw.-hr.  was  used  by  188  metal  mines  and 
24,029,527  by  33  coal  mines.  This  data  concerns  it¬ 
self  with  power  purchased  and  does  not  represent 
the  total  amount  of  power  used  by  the  mines  in 
question,  as  some  of  them  have  large  power  plants 
and  generate  a  part  of  their  own  power.  In  the 
table  California  is  reported  at  the  figure  of  107,660,- 
516  kw.-hr.  for  1920,  but  from  another  source  167,- 
794,501  kw.-hr.  is  reported  for  the  mining  industry 
of  the  state.  From  the  table  the  average  kilowatt 
hours  per  installed  horsepower  was  3,841.  The  ag¬ 
gregate  power  consumption  of  the  mining  industry 
is  unobtainable  from  the  data  at  hand,  but  it  un¬ 
doubtedly  far  exceeds  the  incomplete  figures  given. 


Mining  Supplies  and  Equipment 

The  supplies  used  in  mining  are  explosives,  tim¬ 
ber,  fuel,  rubl)er  belting,  hose,  drill  steel,  machine 
drill  parts,  pipe  and  pipe  fittings,  valves,  electrical 
apparatus  and  wire,  rail  l)onds  and  trolley- wire  sup¬ 
ports,  lubricants,  mining  hardware,  sheet  and  struc¬ 
tural  steel.  In  gold  dredging,  manganese  steel  buck¬ 
ets,  bucket  lips,  bucket  pins,  tumblers  and  wealing 
plates,  grease  and  lubricants,  electrical  supplies  and 
wire  rope  are  the  important  supplies  used.  In  con¬ 
centrating  mills  the  important  supplies  are  crusher, 
ball  and  tube  mill  wearing  parts,  steel  balls,  tube 
mill  pebbles,  belting,  hose,  power  transmission  parts, 
repair  parts  of  tables,  vanners  and  classifiers,  lubri¬ 
cants,  electrical  supplies,  bucket  elevator  and  con¬ 
veyor  parts,  flotation  agents,  pipe,  fittings,  valves 
and  miscellaneous  hardware.  In  cyanide  and  amal¬ 
gamation  mills,  in  addition  to  many  of  the  same  sup¬ 
plies  used  in  the  concentrating  mills,  mercury, 
sodium  cyanide,  zinc,  lime,  filter  cloths,  screens  and 
stamp  battery  parts  ai*e  used.  In  smelting  plants, 
fuel,  refractories,  blast  furnace  and  reverberatory 
parts,  power  plant  supplies  of  many  kinds,  belting, 
power  transmission  parts,  sheet  and  bar  steel  are  the 
more  important. 

In  the  installation  of  new  machinery  and  for 
replacements  of  worn-out  or  obsolete  machinery  the 
mining  industry  in  the  aggregate  absorbs  a  respect¬ 
able  proportion  of  the  heavy  machinery  output  of 
the  United  States.  Mining  conditions  change  so  rap¬ 
idly  that  even  well-planned  plants  seldom  stay  put 
and  periodically  must  be  modeniized.  Ten  years  may 
mark  such  a  change  in  the  availability  of  new  and 
improved  appliances  that  it  is  not  economical  for  a 
company  to  retain  its  old  equipment.  The  acceptance 
of  the  flotation  process  by  the  industry  caused  many 
fundamental  changes  to  l)e  made  in  milling  equip¬ 
ment.  The  placing  upon  the  market  of  a  greatly  im¬ 
proved  rock  drill  would  speedily  displace  a  large  pro¬ 
portion  of  the  drills  in  use  as  soon  as  it  became 
known. 

Importance  of  Transportation 

Transpoi-tation  is  one  of  the  vital  elements  in 
mining.  Looking  at  our  tonnage  chart,  54,562,498 
tons  of  ore  were  moved  from  ore-chutes  or  open-pit 
benches  and  hoisted  or  transported  to  ore-treatment 
plants.  Over  4,000,000  tons  of  concentrates  and 
7,469,260  tons  of  smelting  ores  were  moved  to  dis- 
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tant  smelters.  Some  25,000,000  tons  of  coal  had  to 
be  transported  and  650,000  tons  of  metals  moved  to 
their  respective  markets.  During  the  first  eight 
months  of  1920,  the  Utah  Copper  Company  moved 
on  its  Bingham  and  Garfield  Railroad,  some  34  miles 
in  length,  4,247,398  tons  of  ore  and  672,207  tons  of 
commercial  freight.  The  Nevada  Northern  Railway 
Company,  serving  Ely  and  McGill,  Nev.,  hauled 


Mother  Lode  country,  one  of  the  most  important  deep-mining  regions  in 
California. 


2,924,905  tons  of  ore  and  343,334  tons  of  commercial 
freight.  Of  the  commercial  freight,  24,000  tons  was 
copper  on  its  way  to  Eastern  refineries,  and  the 
greater  part  of  the  remainder  represented  coal,  mine 
supplies  and  commercial  freight  of  many  kinds.  The 
auto  truck  is  an  important  transportation  unit  in 
and  about  mines  and  mills,  and  the  automobile  in  no 
less  measure  has  proved  a  valuable  adjunct.  Rela¬ 
tively  few  mines  will  be  found  without  this  auxiliary 
transportation  equipment.  As  an  example,  the  Gold 
Canyon  Dredging  Company,  Nevada,  moved  over 
2,000,000  lb.  of  dredge  equipment  by  means  of  a  21/2- 
ton  auto  truck  over  a  mile  of  road  separating  its 
dredge  site  from  the  nearest  railroad  point.  At  Di¬ 
vide,  Nevada,  ore  is  transported  6  or  7  miles  to  Ton- 
opah  by  auto  truck  and  water  hauled  back  to  the 
mines  by  the  same  means.  The  modern  prospector 
makes  use  of  the  “tin  Lizzie”  and  the  mine  superin¬ 
tendent  usually  gets  to  his  work  in  a  more  preten¬ 
tious  “car.” 

The  Mining  Industry  in  Individual  States 

In  the  succeeding  paragraphs  I  have  given  a 
short  resume  of  some  of  the  more  striking  phases  of 
the  mining  industry  for  each  of  the  states  given  in 
the  first  table. 

Montana. — The  mining  industry  is  centered  at 
Butte.  For  its  area  there  is  probably  no  other  dis¬ 
trict  which  contains  so  many  important  productive 
mines.  The  mines  are  deep,  the  mechanical  installa¬ 
tions  large,  and  under  normal  conditions  over  10,000 
miners  are. employed.  In  Montana,  twenty  counties 
produce  metals.  The  most  important  county  is  Sil¬ 
ver  Bow,  which  leads  all  the  others  in  quantity  and 
value  of  metal  production.  Of  the  western  states, 
Montana  is  second  in  copper  production,  first  in  zinc 
and  second  in  silver.  There  are  a  number  of  coal 


mines  and  the  coal  production  in  1918  was  in  excess 
of  7,000,000  tons.  The  greater  proportion  of  this 
output  is  used  by  the  railroads  and  industries  of  the 
state.  A  small  but  increasing  production  of  petro¬ 
leum,  averaging  about  4,000  bbl.  per  day,  is  being 
made. 

The  metallurgical  industry  is  developed  on  a 
large  scale  at  Anaconda  and  Great  Falls.  At  East 
Helena,  the  A.  S.  &  R.  Co.  has  operated  a  custom 
smelter  for  many  years.  The  important  phase  of 
the  industry  is  the  smelting  of  copper  ores  and  con¬ 
centrates.  Electrolytic  refining  of  copper  and  elec¬ 
trolytic  deposition  of  zinc  from  the  leaching  of 
roasted  zinc  concentrates  are  carried  out  at  Great 
Falls.  Availability  of  fuel  and  cheap  hydroelectric 
power  in  large  quantities,  as  well  as  the  proximity  of 
the  mines,  have  been  potent  factors  in  the  growth  of 
these  industries.  In  addition  to  the  production  of 
electrolytic  copper  and  electrolytic  zinc,  the  Ana¬ 
conda  Copper  Mining  Company  has  established  a 
copper  wire  drawing  plant  at  Great  Falls,  and  thus 
sends  a  part  of  its  product  to  the  markets  in  manu¬ 
factured  form.  It  also  manufactures  sulphuric  acid 
for  its  own  use,  and  has  entered  into  the  manufac¬ 
ture  of  fertilizers  from  phosphate  rock  mined  from 
deposits  under  its  control  in  Idaho.  The  surplus  sul¬ 
phuric  acid  from  its  smelters  will  be  used  in  the 
manufacture  of  superphosphates.  Anaconda  also 
produces  a  large  proportion  of  the  domestic  produc¬ 
tion  of  arsenic.  This  is  obtained  as  a  by-product  in 
the  smelting  of  the  Butte  ores. 

Approximately  80  per  cent  of  the  ores  mined  in 
Montana  are  treated  in  mills  or  concentrated,  and 
somewhat  less  than  8  per  cent  sold  to  smelters.  There 
are  a  few  gold  dredges  and  a  number  of  amalgama¬ 
tion,  amalgamation  and  concentration,  cyanide  and 


Upper  pit  at  Bingham  Canyon.  Utah  Copper  Company.  This  mine  has  the 
largest  tonnage  output  in  the  West. 


ore  concentration  mills  in  operation.  Flotation  has 
been  generally  adopted  as  a  primary  or  supplement¬ 
ary  process  in  the  copper  and  zinc  concentrating 
plants,  and  has  materially  increased  the  metal  recov¬ 
eries  over  that  obtained  before  it  was  introduced. 

Arizona. — The  leading  copper-producing  state  is 
Arizona,  and  the  copper  mining  industry  overshad¬ 
ows  all  other  kinds  of  metal  mining,  although  there 
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is  a  substantial  gold  production  from  Mohave  and 
Cochise  counties.  The  important  copper  mining  cen¬ 
ters  are  Bisbee,  Jerome,  Miami,  Globe,  Ray,  Morenci, 
Ajo  and  Superior.  The  number  of  workers  employed 
in  the  mines  in  1920  approximated  13,340. 

Many  notable  mining  plants  have  been  erected 
and  the  mining  practice  is  excellent  from  an  engi¬ 
neering  viewpoint.  Worthy  of  mention  are  the  plants 
at  Inspiration,  Miami,  Bisbee,  Jerome,  Ajo  and  Doug¬ 
las.  The  thorough  development  of  mechanical  plants 
has  been  made  possible  by  the  growth  in  financial 
importance  of  the  larger  copper  mining  companies. 

There  are  10  copper  smelting  plants,  the  Copper 
Queen  and  Calumet  and  Arizona  at  Douglas;  Sasco 
Smelter  near  Silver  Bell;  A.  S.  &  R.  Co.  at  Hayden; 
Consolidated  Arizona  at  Humboldt ;  the  International 


Tailings  disiwsal.  Inspiration  mill,  Arizona.  This  mill  has  a  daily  capacity 
of  16,000  tons. 

at  Miami ;  the  Old  Dominion  at  Globe ;  Arizona  Cop¬ 
per  Co.  at  Clifton;  United  Verde  at  Clarkdale;  the 
United  Verde  Extension  at  Verde.  About  one-fourth 
of  the  copper  ore  mined  is  smelted  in  blast  furnaces, 
of  which  there  are  over  30  in  the  active  plants.  The 
remainder  of  the  copper  ore  produced  is  concentrated, 
the  concentrates  being  roasted  and  smelted  in  rever- 
beratories.  The  waste  heat  from  these  reverbera- 
tories  is  utilized  in  generating  steam  in  boilers  which 
are  accessories  to  the  reverberatory.  There  are  some 
21  reverberatory  furnaces  installed  in  the  different 
smelting  plants.  The  combined  annual  tonnage 
capacity  of  the  blast  furnaces  is  in  excess  of  4,000,- 
000  tons,  and  of  the  reverberatories  about  the  same. 
A  part  of  smelting  capacity  which  is  in  excess  of 
that  required,  is  for  standby  and  reserve  purposes. 

Each  plant  equipped  with  reverberatories  is  also 
a  source  of  power.  According  to  F.  N.  Flynn,  the 
indicated  horsepower  hours  per  ton  of  solid  charge 
to  the  reverberatory  ranged  from  98.71  to  114.34, 


the  former  figure  being  for  one  reverberatory  and 
the  latter  for  two  reverberatories  in  operation.  This 
is  the  recoverable  energy  in  the  waste  heat  of  the 
reverberatories.  Assuming  an  annual  tonnage  capac¬ 
ity  of  200,000,  the  waste  heat  is  equivalent  to  20,- 
000,000  hp.-hr.  per  reverberatory.  According  to  the 
same  authority,  approximately  20  kw-hr.  are  re¬ 
quired  for  smelting,  converting  and  miscellaneous  use 
per  ton  of  new  material  smelted.  There  is  thus  a 
large  surplus  of  power  which  is  utilized  for  mining 
and  milling  purposes.  This  surplus  of  power  from 
the  smelting  plants  has  been  of  the  greatest  impor¬ 
tance  in  mining  operations. 

The  copper  smelting  plants  are  equipped  with 
converters  and  the  copper  matte  is  blown  into  blister 
copper  and  sent  to  the  Eastern  refineries. 

Of  the  notable  ore  concentration  plants.  Inspira¬ 
tion  and  Miami  deserve  special  mention.  The  In¬ 
spiration  mill  has  a  daily  capacity  of  15,000  tons  and 
Miami  in  excess  of  6,000  tons.  Both  mills  are  of 
concrete  and  steel  construction.  The  Phelps-Dodge 
Coi*poration  is  completing  a  4,000-ton  concentrator 
close  to  Bisbee.  The  acid  leaching  and  electrolytic 
copper  deposition  plant  at  Ajo  is  another  notable 
metallurgic  plant. 

In  the  great  majority  of  the  mines  and  mills 
electrical  power  is  used.  This  power  is  to  some  ex¬ 
tent  purchased  from  hydroelectric  companies,  such 
as  the  Arizona  Power  Co.,  and  the  Salt  River  Valley 
Water  Users’  Association,  but  to  a  considerable  ex¬ 
tent  it  is  generated  by  plants  in  the  control  of  the 
mining  companies.  Powdered  coal,  coal  and  fuel  oil 
are  used.  Coal  is  supplied  from  New  Mexico  and  fuel 
oil  from  California  and  Mexico.  Diesel  engines  and 
other  fonns  of  internal-combustion  engines  are  used. 

Utah. — Utah  is  a  metal  and  coal  mining  state. 
The  coal  output  exceeds  10,000,000  tons  per  annum, 
and  finds  an  outlet  locally  in  the  state  and  in  Califor¬ 
nia,  Nevada  and  other  Western  states.  The  impor¬ 
tant  metal  mining  centers  are  Bingham  Canyon,  Eu¬ 
reka  and  Park  City.  Mining  is,  however,  carried 
out  in  twenty  counties  in  the  state.  About  8  per  cent 
of  the  ore  produced  is  shipped  to  smelters,  and  the 
remainder  milled  or  treated  in  concentration  plants. 

There  are  three  important  custom  plants  operat¬ 
ing  lead  blast  furnaces,  the  Murray  plant  of  the  A. 
S.  &  R.  Co.,  the  Midvale  plant  of  the  U.  S.  Smelting, 
and  the  Tooele  plant  of  the  International  Smelting 
Co.  The  International  also  operates  copper  rever¬ 
beratories  and  converters.  The  Garfield  smelter  of 
the  A.  S.  &  R.  Co.  is  a  copper  reverberatory  smelting 
plant,  and  purchases  copper  and  siliceous  ores,  but  its 
principal  work  is  in  smelting  the  copper  concentrates 
from  the  Arthur  and  Magna  concentrating  mills  of 
the  Utah  Copper  Co.  At  Park  City,  the  Judge  Min¬ 
ing  and  Smelting  Co.  operates  a  zinc  electrolytic  de¬ 
position  plant  and  treats  its  own  zinc  concentrates. 

The  Utah  Power  &  Light  Company,  generating 
its  power  principally  in  hydroelectric  plants,  supplies 
most  of  the  power  used  in  mining.  The  mine  and 
mill  plants  are  in  most  instances  electrically 
equipped.  The  largest  mine  in  the  West  in  point  of 
tonnage  output  is  the  Utah  Copper  Co.’s  open-pit 
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mine  in  Bingham  Canyon.  At  maximum  capacity  it 
will  produce  in  excess  of  30,000  tons  of  ore  per  day. 

California. — Gold  is  the  most  important  metal 
produced  in  California.  The  product  is  approxi¬ 
mately  evenly  divided  between  that  produced  by 
dredges  and  that  by  lode  mines.  Not  far  from  50,- 
000,000  cu.  yd.  of  dredging  ground  is  handled  per 
year.  Two-thirds  of  the  ore  produced  by  the  lode 
mines  is  treated  in  amalgamation,  concentration  and 
cyanide  plants.  As  a  rule  the  milling  plants  are  rela¬ 
tively  small,  the  largest  having  a  daily  capacity  of 
300  to  400  tons.  On  the  other  hand,  some  of  the 
largest  gold  dredges  in  existence  are  in  operation  in 
the  state.  Many  of  the  lode  mines  are  deep,  the 
Kennedy  at  Jackson  having  a  vertical  shaft  over 
4,000  ft.  in  depth. 

The  important  deep^mlning  localities  are  Grass 
Valley,  the  Mother  Lode  region,  the  Plumas  County 
copper  district,  and  the  Shasta  copper  districts.  The 
economic  disturbances  produced  by  the  war  greatly 
retarded  the  gold  mines,  and  falling  metal  prices  re¬ 
stricted  operations  in  the  Shasta  copper  districts. 

The  smelting  plants  in  the  state  are  as  follows : 
A.  S.  &  R.  Co.,  Selby  Smelter  (custom  ores),  Ken- 
nett  plant  of  the  U.  S.  Smelting  (copper  and  custom 
ores),  the  Martinez  plant  of  the  Mountain  Copper 
Co.,  Ltd.  (includes  a  sulphuric  acid  plant;  smelter 
has  been  shut  down) ;  Calaveras  Copper  Co.  at  Cop- 
peropolis;  Penn  Mining  Co.,  copper  reverberatory 
plant  at  Campo  Seco;  Shasta  Zinc  and  Copper  Co. 
(zinc  oxide  and  copper  smelting  plant  at  Winthrop). 


Mining  and  gold  dredging  companies  are  excel¬ 
lently  served  by  large  hydroelectric  companies,  such 
as  Pacific  Gas  &  Electric  Co.,  Great  Western  Power 
Co.,  California  Oregon  Power  Co.,  and  others. 

California  is  the  most  important  producer  of 
petroleum  in  the  United  States.  Its  March  produc¬ 
tion  was  10,482,000  bbl.  and  its  1921  production  will 
exceed  115,000,000  bbl.  This  great  resource  has  con¬ 
tributed  in  large  measure  to  the  prosperity  of  the 
state.  Apart  from  metal  mining  and  the  petroleum 
industry,  there  is  an  important  production  of  non- 
metallic  minerals  which  range  from  gem  stones  to 
borax.  Searles  Lake  and  the  Death  Valley  region 
supply  the  principal  domestic  production  of  borax, 
and  the  former  locality  is  the  most  important  source 
of  domestic  potash  supply  in  the  United  States. 

In  the  metal  mining  industry,  the  number  em¬ 
ployed  ranges  from  3,000  to  5,000,  and  in  the  other 
mining  industries  there  is  probably  an  equivalent 
number.  The  approximate  total  is  probably  9,000. 

Nevada. — Nevada  is  one  of  the  leading  silver- 
producing  states,  although  it  also  makes  a  substan¬ 
tial  gold  and  copper  production  as  well.  Zinc  and 
lead  in  important  amounts  are  also  produced.  The 
approximate  total  employed  in  the  mining  industry 
is  5,000.  The  mining  centers  are  Ely,  Tonopah,  Vir¬ 
ginia  City,  Pioche,  Jarbridge,  Gold  Circle,  Goldfield, 
Rochester,  Mina,  Good  Springs,  Mason  Valley,  Man¬ 
hattan.  Excepting  the  Nevada  Consolidated,  most 
of  the  mines  are  relatively  small  and  tonnages  range 
from  50  to  400  per  day.  There  are  many  small 
mines  which  make  occasional  production. 


TABLE  I 


1917  Metal  Prodaction  of  Nine  Weotcrn  State* 


Gold 

Silver 

Cop^r 

Lead 

Recover¬ 
able  Zinc 

OB. 

OB. 

lb. 

lb. 

Montana . . . 

.  170,147 

13,128,142 

274,462,574 

21.951,220 

186.259,331 

Arisona . 

.  245.173 

6,983,913 

712,166,891 

23,465,445 

20,894,860 

UUh . 

.  162,305 

13,479,1.33 

246,674.153 

178,521,958 

21,286,871 

California . 

.  971,733 

1,775.431 

48,153,139 

21,868,628 

10,872,716 

Nevada . 

.  336,664 

11,269,969 

122,794,704 

27,677,928 

22,307,868 

.  72,165 

125,656 

282,320 

2,474,487 

2,199,518 

2,270,874 

1.195,567 

Wa^ington . 

.  23,816 

9,789,689 

New  Mexico . 

.  51,478 

1.394.365 

105,568,000 

9,108,804 

30,200,000 

Idaho . . 

.  39,932 

12,029,338 

7,827,574 

393,559,521 

79,854,136 

Total  . . 

.  2.073,413 

60,468,267 

522,321,040 

685,943,193 

375,142,223 

TABLE  II 

1917  Tonnage  and  Producers  of  Nine  Western  States 


Total 

Ore 

Oreo 

Total 

Shipped 

Total 

Concen- 

Concen- 

to 

No.  of 

Total 

No.  of 

Total  Ores 

trated 

t  rates 

Smelters 

Milling 

V^ue 

Producers 

Tons 

or  Milled 

Tons 

Tons 

Plants 

Ores 

Montana  . 

.  617 

6,307,164 

5,086,706 

1,793.899 

503,023 

53 

$110,149,382 

Arisona . 

.  484 

15,770,193 

11,189,658 

783,832 

3.782.494 

49 

209,393,802 

Utah . . . 

.  334 

15,358,481 

13,718,660 

813,287 

1,178,002 

27 

99,328,155 

California . 

. .  490 

3,003,250 

2.231.186 

74,409 

566,069 

37,685.985 

943 

6,473,519 

823,954 

79 

54,424,580 

Orewjn . 

76 

142i438 

41.276 

7,755 

6J20 

2,270,874 

Washington . ' 

136 

172,119 

84,759 

6,076 

87,416 

6 

2,289,285 

New  Mexico . 

192 

4,576,827 

4,339,812 

360,614 

237,015 

34,896,936 

Idaho . 

359 

2,758,507 

2,443,568 

419,182 

284,567 

69 

54,845.183 

Total . 

3,631 

54,502,498 

44,785,190 

4,259,054 

7,469,260 

283 

$605,284,152 

TABLE  III 

1917  Classification  of 

Ore  Producers 

of  Nine 

Western 

States 

Dry  or 

Copper 

Copper 

Siliceous 

Copper 

I.ead 

Zinc 

Le^ 

I,ead 

I.,ead 

Silver 

Placers 

Ore 

Ore 

Ore 

Ore 

Ore 

Zinc 

Zinc  Silver 

I^ead 

Montana . 

99 

215 

120 

178 

11 

8 

16 

1 

Arisona.. . 

32 

121 

258 

86 

8 

12 

8 

2 

Utah . 

3 

58 

122 

190 

22 

28 

27 

California . 

249 

145* 

48 

19 

2 

3 

24 

Nevada . 

91 

374 

247 

256 

56 

23 

9 

Orercn . . 

Washington . 

a 

56 

43 

18 

2 

2 

New  Mexico . 

Idaho . 

in 

37 

ioi 

14 

i 

19 

—  — — 

Total . 

612 

1.055 

875 

854 

115 

72 

81 

3  3 

24 

Total  producers  tabulated  3,604. 

•Gold  Mines. 
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Nevada  has  no  fuel  supply  of  importance,  but 
has  a  potential  resource  in  oil  shale.  A  large  pro¬ 
portion  of  the  power  used  in  mining  has  been  sup- 

table  IV 

Power  Consomption  in  Mines,  1920 

Connected  Kw.  hr.  Number 

Horse  Power  per  Year  of  Mines 

Montana 

MeUl  Mining . 190.250  582,229.329  76 

Coal  Mining .  6.551  7,709.527  21 


Total . 

. . . .  196.801 

589,938,856 

97 

Utah 

Metal  Minini; . 

. . . .  88,693 

198,420,000 

38 

Coal  Mining . 

7.936 

16,320,000 

12 

Total . 

. .  96,629 

214,740,000 

50 

Calitornia . 

. . . .  42,842 

107,660,516 

59 

Nevada . 

. . . .  34,927 

97,820,200 

34 

Total . 

....  271,199 

1,010,159,572 

221 

Total  Metal  Mining . 

....  256,712 

986,130,145 

188 

Total  Coal  Mining . 

. . . .  14,487 

24,029,527 

33 

plied  by  hydroelectric  power  companies  deriving  their 
power  from  streams  flowing  down  the  eastern  slope 
of  the  Sierras.  Virginia  City,  Tonopah,  Goldfield, 
Manhattan,  Rochester  and  Mina  are  supplied  in  this 
way.  The  Nevada  Consolidated  has  a  steam  gen¬ 
erating  plant  at  McGill,  and  utilizes  waste  heat  from 
its  reverberatory  plant.  In  the  smaller  camps  inter¬ 
nal  combustion  engines  and  steam  are  used. 

There  are  two  important  smelting  centers,  one 
at  McGill,  the  copper  smelting  plant  of  the  Nevada 
Consolidated,  and  the  other  at  Thompson,  a  copper 
blast  furnace  plant  of  the  Mason  Valley  Mines  Co. 
(not  at  present  in  operation).  Cyanide  and  concen¬ 
trating  plants  are  found  in  many  camps.  The  larg¬ 
est  concentrating  mill  is  at  McGill,  and  when  present 
improvements  are  completed  it  will  have  a  daily 
capacity  of  15,000  tons.  There  is  one  gold  dredge 
in  operation  near  Dayton. 

Oregon  and  Washington. — Both  of  these  states 
are  relatively  unimportant  metal  producers.  Wash¬ 
ington,  however,  produces  a  considerable  coal  ton¬ 
nage,  around  4,000,000  tons  per  year.  Oregon  also 
produces  a  small  coal  tonnage.  The  A.  S.  &  R.  Co. 
has  a  copper  smelter  and  an  electrolytic  copper  re¬ 
finery  at  Tacoma.  At  Northport,  Washington,  the 
Northport  Smelting  and  Refining  Co.  operates  a  cus¬ 
tom  lead  smelter.  At  Ti’ail,  British  Olumbia,  is  the 
important  copper  and  lead  smelting  plant  of  the 
Consolidated  Mining  &  Smelting  Co.  Both  Eastern 
Oregon  and  Washington  mining  camps  are  well  sup¬ 
plied  by  hydroelectric  power  plants. 

Idaho. — This  state  is  the  largest  lead-producing 
state  in  the  West,  and  in  silver  production  it  is 
among  the  leading  states.  Gold  and  copper  are  inci¬ 
dental,  but  zinc  is  important.  The  greatest  mining 
activity  is  in  the  Coeur  d’Alenes.  Most  of  the  ores 
are  concentrated  and  the  gold  ore  production  treated 
by  amalgamation,  cyaniding  and  concentration.  The 
only  smelting  plant  is  the  lead  smelter  of  the  Bunker 
Hill  and  Sullivan  Mining  and  Concentrating  Co.  at 
Kellogg.  The  plant  treats  the  product  of  the  con¬ 
centrating  mills  at  Kellogg  and  also  custom  ores.  The 
larger  mines  are  electrically  equipped,  as  Northern 
and  SoutheiTi  Idaho  are  served  by  hydroelectric  com¬ 
panies.  In  1920,  the  number  of  workers  employed  in 
mining  and  metallurgical  operations  was  estimated 
to  be  4,800. 

New  Mexico. — The  principal  metal  production  is 
copper,  although  lead,  zinc,  gold  and  silver  are  also 


produced.  Coal  mining  is  important,  and  the  annual 
production  exceeds  4,000,000  tons.  The  important 
metal  mining  districts  are  Mogollon,  Elizabethtown, 
Lordsburg,  Santa  Rita,  Burro  Mountain  and  Mag¬ 
dalena.  The  Chino  Copper  Co.  operates  a  large  cop¬ 
per  concentrating  mill  (9,000  tons  per  day)  at  Hur¬ 
ley,  and  the  Phelps-Dodge  Corporation  a  1,500-ton 
mill  at  Tyrone.  Smelting  ores  and  concentrates  are 
shipped  to  the  smelter  at  El  Paso,  although  the 
smelter  at  Pueblo  and  the  smelters  at  Douglas  re¬ 
ceive  ores  and  concentrates  from  New  Mexico.  There 
are  several  small  smelting  plants.  Power  at  metal 
mines  is  usually  locally  developed.  Steam  power 
plants  and  internal  combustion  engines  are  generally 
used.  _ 


OIL  REFINING  IN  THE  UNITED  STATES 

A  census  of  the  refineries  by  the  United  States 
Bureau  of  Mines  shows  that  on  January  1,  1921,  415 
plants  were  completed  with  a  daily  capacity  of  1,888,- 
800  barrels,  while  on  December  31,  1920,  there  were 
only  328  refineries  operating  with  a  daily  capacity  of 
1,714,395  barrels  of  crude  oil.  The  United  States 
Geological  Survey  reports  the  estimated  produc¬ 
tion  of  crude  oil  in  the  United  States  for  1920  as 
443,402,000  barrels,  this  being  a  daily  average  of 
1,211,481  barrels.  It  is  interesting  to  note  that  the 
daily  average  refinery  capacity  exceeds  the  domestic 
production  of  petroleum  by  677,000  barrels. 

During  the  year  1920,  the  petroleum  refineries 
of  the  United  States  ran  61,136,210  barrels  of  Mex¬ 
ican  crude  oil  and  2,513,074  barrels  of  Mexican  tops 
through  the  stills. 

The  daily  average  production  of  gasoline  during 
1920  was  13,340,291  gallons,  an  increase  of  approxi¬ 
mately  2,500,000  gallons  daily  over  the  production  of 
1919.  Exports  and  shipments  of  gasoline  for  1920 
amounted  to  a  daily  average  of  1,800,000  gallons,  this 
being  72  per  cent  larger  than  the  daily  average  for 
1919  and  an  increase  of  15  per  cent  over  1918.  Do¬ 
mestic  consumption  of  gasoline  for  1920  exceeded 

1919  by  818,000,000  gallons,  an  increase  of  24  per 
cent.  Stocks  of  gasoline  at  the  refineries  are  approx¬ 
imately  16,000,000  gallons  more  than  those  of  De¬ 
cember  31, 1919. 

The  daily  average  production  of  kerosene  for 

1920  was  76,000  gallons  less  than  the  production  of 
1919.  Daily  average  of  exports  and  shipments  of 
kerosene  for  1920  was  328,000  gallons  less  than  those 
of  1919.  Domestic  consumption  of  kerosene  was  ap¬ 
proximately  the  same  as  1919.  Stocks  of  kerosene 
on  December  31,  1920,  were  about  54,000,000  gallons 
larger  than  the  stocks  of  December  31,  1919. 

Gas  and  fuel  oil  production  for  1920  shows  an 
increase  in  the  daily  average  of  3,000,000  gallons 
more  than  in  1919.  Exports  and  shipments  for  1920 
were  increased  2,000,000  gallons  daily  over  those  of 
1919.  The  daily  average  domestic  consumption  of 
gas  and  fuel  oils  for  1920  was  1,085,158  gallons  more 
than  for  1919.  The  use  of  fuel  oil  for  bunkering 
vessels  engaged  in  foreign  trade  during  1920  was  88 
per  cent  larger  than  the  amount  used  in  1919.  Stocks 
of  fuel  oil  at  the  end  of  December  were  123,000,000 
gallons  larger  than  the  stocks  at  the  first  of  the  year. 
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Present  Status  of  the  Electric  Furnace  in  Western  States 

BY  LLOYD  W.  CHAPMAN 

(The  production  of  iron  and  steel  is  a  basic  factor  in  industrial  development,  and  in  the  fos¬ 
tering  of  this  production  the  electric  furnace  and  cheap  power  rates  play  an  important  part. 

A  survey  of  the  electric  furnace  situation  in  the  West  brings  out  facts  which  are  vital  to  the 
industrial  future  of  this  section  of  the  United  States.  The  author  was  formerly  Pacific 
Coast  editor  for  Chemical  and  Metallurgical  Engineering,  and  is  now  industrial  editor  for 
Journal  of  Electricity  and  Western  Industry. — The  Editor.) 


In  connection  with  the  industrial  survey  con¬ 
ducted  by  the  Journal  of  Electricity  and  Western 
Industry,  data  was  collected  from  the  power  com¬ 
panies  as  to  their  electric  furnace  load  which,  while 
it  is  not  complete  for  all  the  power  companies  of  the 
eleven  Western  States,  includes  the  larger  public 
service  companies  in  the  more  important  industrial 


FIk.  1 — A  3-ton  Moore  Rapid  Elecro-melt  Furnace.  In  determining  the 
rapacity  oi  an  electric  furnace  for  the  production  of  steel  from  scrap,  it 
is  necessary  to  consider  the  largest  rastinir  to  be  made.  Often  these  laivc 
furnaces  cannot  be  run  to  their  capacity  continuously.  The  "demand 
rate"  in  voirne  in  Western  States  has  effectively  prevented  the  in.stalla- 
tion  of  lanre-size  furnaces.  The  average  in.stalled  capacity  for  the  26 
furnaces  installed  in  Western  States  is  700  kva.,  appro.ximately  half  the 
size  of  the  one  illustrated. 

centers.  The  list  includes  electric  furnaces  for  the 
production  of  the  following  commercial  products: 
nitric  acid,  alloy  steel,  ferro-alloys,  brass  and  non- 
ferrous  alloys,  zinc,  zinc  oxide,  cast  iron,  refrac¬ 
tories  and  ordinary  steel  castings;  several  furnaces 
are  also  installed  that  are  for  experimental  pur¬ 
poses.  The  total  connected  load  is  53,560  kw.,  and 
of  this  more  than  half  is  installed  at  Great  Falls, 
Mont.,  for  furnaces  for  the  production  of  ferro¬ 
manganese,  For  the  production  of  steel  castings 
the  connected  load  is  about  18,000  kw.,  leaving  7,000 
kw.  for  all  other  purposes.  This  is  not  a  particularly 
gratifying  showing  for  a  section  of  the  country  that 
has  so  great  a  percentage  of  the  available  hydro¬ 
electric  power  of  the  United  States. 

Obstacles  to  Electric  Furnace  Installations 

There  are  obvious  factors  that  prevent  the  in¬ 
stallation  of  electric  furnaces  in  the  Westeni  States. 
One  is  the  relatively  small  demand  for  the  high- 
grade  products  in  the  manufacture  of  which  the  use 
of  the  electric  funiace  is  absolutely  essential.  An¬ 
other  is  the  high  price  of  electric  energy  for  electric 
furnace  use  in  the  larger  industrial  centers.  It  is 
quite  probable  that  if  power  could  lie  purchased  in 
quantity  at  rates  approximately  half  those  that  now 
obtain,  an  electric  furnace  industry  would  be  built 
up  in  one  or  more  places  along  the  Pacific  Coast, 
and  the  use  of  electric  furnaces  would  become  more 


general  in  all  manufacturing  districts.  A  question¬ 
naire  was  sent  to  industrial  plants  using  electric 
furnaces.  One  question  asked  was  as  follows:  “In 
your  opinion,  are  there  conditions  hindering  the  use 
of  electricity,  such  as  laws  or  commission  rulings, 
rates,  etc.,  which  would  prevent  its  further  growth 
in  your  industry  ?“  All  answers  state  that  high 
rates  are  having  a  detrimental  effect. 

It  is  not  necessary  to  hold  a  brief  for  the  qual¬ 
ity  of  electric  furnace  products  or  the  essential 
place  they  hold  in  industry.  Present-day  manufac¬ 
turing  methods  require  the  highest  quality  ap¬ 
paratus,  equipment  and  tools,  and  there  is  a  particu¬ 
lar  demand  for  steel  alloys  which  have  become 
essential  in  many  industries.  Many  of  these  alloys 
can  only  be  produced  in  the  electric  furnace.  The 
laborer  of  today  demands  a  high  wage  and  short 
hours;  to  grant  these  demands  requires  a  high  rate 
of  production.  In  the  metal  trades  this  is  obtained 
largely  by  the  use  of  special  steels.  Thus  one  in¬ 
dustry  obtains  a  partial  answer  to  one  of  its  most 
serious  problems.  The  ramifications  of  the  metal 
trades  reach  through  all  industries  and  affect  every 
individual,  whether  producer  or  consumer. 


FIr.  2 — Greene  Furnace  in  the  plant  of  the  Lamb  Machine  Co.,  Hoquiam. 
Wash.  This  type  of  furnace  was  develoi>e<l  in  Seattle.  The  Northwest 
has  taken  the  lead  in  electric  furnace  development.  At  La  Grande, 
Wash.,  there  is  the  only  electric  arc  furnace  for  the  production  of  nitric 
acid  in  the  United  States. 
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Industrial  Demands  of  the  West 
There  is  apparent  in  all  Western  cities  the  de¬ 
sire  to  become  industrial  in  character,  and  if  this 
change  is  to  be  brought  about  in  the  fullest  sense 
of  the  term,  more  of  the  essential  requirements  of 
manufacturing  establishments,  in  machines  and 
semi-finished  products,  must  be  manufactured  or 
produced  in  these  cities  from  locally  obtainable  raw 


Fik.  3 — Transformer  and  switchboard  equipment  for  an  electric  brass 
melting  furnace.  The  use  of  electric  arc  furnaces  for  the  melting  of 
brass  and  other  non-ferrous  alloys  is  a  comparatively  recent  development. 
A  considerable  economy  of  metal  is  effected  over  oil  or  gas  fired  furnaces 
and  a  more  uniform  product  is  obtained.  The  alloy  for  one-cent  and 
five-cent  pieces  is  melted  in  an  electric  furnace  at  the  San  Francisco  Mint. 

materials.  General  manufacturing  necessarily  in¬ 
cludes  the  production  of  the  equipment  essential  to 
the  carrying  out  of  the  process.  The  Pacific  Coast 
is  totally  lacking  in  one  necessary  industry:  the 
production  of  iron  from  ores.  Somewhere  along  the 
coast  there  must  be  built  up  an  iron  and  steel  indus¬ 
try  which  will  in  turn  support  those  industries  that 
are  dependent  upon  steel  as  a  raw  material. 

In  bringing  about  this  desirable  condition  elec¬ 
tricity  must  play  the  leading  role.  For  the  produc¬ 
tion  of  iron  from  ores  it  must  replace  coke,  which  is 
not  generally  obtainable;  but  to  do  this  electric 
power  must  be  available  at  very  low  rates.  Under 
present  conditions  cheap  power  cannot  be  obtained 
from  the  regulated  public  utilities.  One  solution 
may  be  the  generation  of  power  by  the  steel  com¬ 
pany  or  other  large  consumer;  whether  this  is  the 
best  solution  may  be  questioned.  It  is  apparent  that 
something  must  be  done  to  establish  a  steel  indus¬ 
try  in  the  West,  unless  we  are  to  remain  dependent 
upon  the  East  for  the  most  essential  of  industrial 
materials. 

It  was  stated  above  that  there  was  a  relatively 
small  demand  for  those  products  in  the  production 
of  which  the  electric  furnace  was  absolutely  essen¬ 
tial.  This  is  true  because  of  the  fact  that  the  largest 
proportion  of  the  manufactured  products  consumed 
in  the  West  are  made  in  the  East,  and  while  the 
high  freight  rates  should  act  as  a  tariff  protecting 
Western  industry  and  stimulating  manufactures, 
they  have  also  made  it  possible  to  maintain  a  high 
price  for  locally  obtainable  raw  materials  where 
these  do  not  meet  with  competition.  Conditions 


surrounding  the  electric  furnace  industry  are  there¬ 
fore  not  essentially  different  from  those  of  other  in¬ 
dustries  dependent  upon  the  demand  for  high-grade 
products  for  growth  and  development. 

Before  there  will  be  any  considerable  increase 
in  the  number  of  electric  furnace  installations  there 
must  be  a  reduction  in  the  cost  of  raw  materials 
and  power.  If  there  is  to  be  an  electric  furnace  pro¬ 
duction  of  pig-iron  and  steel  from  ores,  it  will  prob¬ 
ably  be  necessary  for  the  operating  company  to  de¬ 
velop  its  own  power,  or  there  will  have  to  be  a 
decided  modification  of  the  principles  which  now 
control  in  the  regulation  of  power  rates  for  electric 
furnaces.  Possibly  a  campaign  of  education  will  be 
necessary  to  bring  about  the  classification  of  this 
important  metallurgical  tool  as  one  deserving  spe¬ 
cial  consideration  on  the  ground  that  it  is  not  only 
convenient  but  necessary  for  the  industrial  upbuild¬ 
ing  of  the  West. 


LUMBER  SUPPLY  AND  THE  BUILDING 
SITUATION 

More  lumber  is  used  in  the  United  States  for 
general  building  and  construction  than  for  any  other 
pui'pose.  In  normal  years  probably  28  billion  board 
feet  is  used  in  this  way  out  of  an  average  annual 
cut  of  40  billion. 

For  the  five  years  before  the  war,  1910-14,  the 
average  annual  building  bill  of  the  country  shown  by 
building  permits  was  approximately  $670,000,000. 
After  dropping  to  $445,549,493  in  1918,  it  rose  in 
1919  to  $1,326,936,702;  but  with  building  costs  in¬ 
creased  100  per  cent  or  more,  actual  construction  did 
not  much,  if  any,  exceed  the  prewar  average.  Appar¬ 
ently  all  construction  work  in  the  United  States  is 
behind  requirements,  but  the  deficit  is  greatest  in 
dwelling  houses. 

The  building  permits  issued  in  21  cities  of  vari¬ 
ous  sizes  widely  distributed  over  the  country  show 
that,  in  values,  housing  construction  formed  36  per 
cent  of  all  building  in  1913,  21  per  cent  in  1918,  and 
27  per  cent  in  1919.  Housing  construction  in  1913 
was  exceeded  in  1918  in  only  two  of  the  21  cities,  and 
in  1919  in  only  6,  in  spite  of  the  “build-a-home”  cam¬ 
paign.  The  falling  off  in  house  construction  gen¬ 
erally  appears  to  have  been  particularly  marked 
since  the  latter  part  of  1919,  when  the  greatest  up¬ 
ward  movement  of  lumber  prices  began. 

The  United  States  Housing  Corporation  states 
that  normally  30  per  cent  of  the  number  of  buildings 
constructed  are  dwellings;  that  in  1919  dwellings 
were  only  15  per  cent;  that  1,000,000  families  in  the 
United  States  desired  houses  even  before  the  war; 
that  the  shortage  increased  very  rapidly;  that  there 
were  but  70,000  houses  built  in  1919,  when  to  have 
met  the  requirements  there  should  have  been  500,- 
000;  and  that  in  1890  an  average  of  IIOI/2  families 
occupied  110  homes,  but  today  121  families  occupy 
100  homes.  The  construction  of  houses  in  1918  was 
less  than  in  1919. 

A  part  of  the  reason  for  delayed  house  construc¬ 
tion,  particularly  in  the  latter  part  of  1919  and  in 
1920,  is  abnormally  high  lumber  prices. 
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The  Future  of  California  Power 

BY  H.  G.  BUTLER 

(How  much  power  does  the  West  need  for  its  normal  airricultural  and  industrial  development? 
Win  its  capacity  keep  pace  with  its  requirements?  The  power  administrator  for  the  State  of 
California  here  summarizes  the  present  situation  and  the  estimated  expansion,  and  points  out 
the  necessity  for  adequate  capital  to  enable  the  power  companies  to  carry  out  their  compre¬ 
hensive  programs. — The  Editor.) 


To  forecast  what  the  power  situation  will  be  in 
the  years  to  come  it  is  not  necessary  to  assume  the 
hazardous  role  of  the  prophet.  Neither  is  it  neces¬ 
sary  or  possible  to  be  guided  entirely  by  the  history 
of  the  past.  The  history  of  the  electrical  industry 
is  too  short,  and  has  had  too  many  revolutions — in 
the  way  of  new  uses  and  applications,  new  forms  of 
generation  and  transmission — to  make  it  safe  to  say 
when  a  state  of  stable  equilibrium  will  be  reached, 
or  what  it  will  be  like  when  it  is  reached. 

Even  when  it  has  settled  down  and  inventions 
and  improvements  which  take  its  product  to  larger 
fields  have  ceased  to  be  a  daily  occurrence,  there  is 
danger  in  projecting  the  curves  of  past  perform¬ 
ance  many  years  ahead.  If  a  calculation  based  on 
growth  for  the  previous  decade  had  been  made  in 
1890  of  the  railroad  mileage  in  the  United  States 
for  the  year  1920,  it  would  have  been  about  50  per 
cent  in  excess  of  the  actual  mileage. 

Still,  any  estimate  for  the  future  must  be  based 
on  the  past,  and  probably  the  safest  way  to  forecast 
California  conditions,  is  to  say  that,  barring  some 
startling  discovery  or  invention  which  will  greatly 
increase  or  decrease  the  need  of  electric  power,  if 
the  factors  which  have  thus  far  forced  the  industry 
ahead  remain  unchanged,  the  future  can  be  foretold 
mathematically  with  tolerable  accuracy.  The  first 
thing  needed  is  a  knowledge  of  what  the  facts  are; 
then  an  examination  of  these  factors,  which  are 
few,  and  can  readily  be  analyzed. 

Demand  for  Power  Will  Tax  Capacity 

From  1913  to  1920  the  average  horsepower 
used  in  California  grew  from  301,000  to  549,000. 
Each  year  during  the  last  five  years  the  demand  has 
averaged  more  than  a  10  per  cent  increase  over  that 
of  the  previous  year. 

In  1920  the  peak  on  the  plants  of  the  California 
power  companies  was  some  893,000  horsepower. 
When  this  peak  was  made  the  plants  in  the  north¬ 
ern  portion  of  the  State  were  carrying  a  load  which 
left  them  no  margin  of  safety  whatever.  The  com¬ 
panies  in  the  south  had  a  slight  surplus,  but  taking 
the  two  together  the  peak  could  be  met  only  by 
using  all  available  equipment  to  a  much  higher  de¬ 
gree  than  is  normally  safe  in  operation.  This  893,- 
000  horsepower  of  1920,  then,  can  be  taken  as  the 
maximum  peak  capacity  of  the  plants  in  existence 
at  that  time,  and  the  rate  of  growth  for  the  past 
five  years — 10  per  cent — as  the  normal  growth. 

In  the  fall  of  1920  there  were  under  construc¬ 
tion  in  the  State,  plants  which  would  increase  the 
generating  capacity  about  386,000  horsepower — a 
most  satisfactory  showing,  and  one  which  has  led 
to  the  general  belief  that  we  have  now  made  up  for 
the  lack  of  construction  during  the  war  years,  and 
that  the  urgent  need  for  new  projects  has  abated. 


By  August  of  this  year,  when  the  peak  period 
for  1921  is  reached,  some  190,000  horsepower  will 
have  been  added  to  the  capacity  available  in  1920, 
and  the  peak  capacity  of  the  interconnected  com¬ 
panies  will  be  approximately  1,083,000  horsepower. 
Estimating  the  peak  for  this  year  from  the  average 
increase  for  the  past  five  years,  it  will  be  about 
980,000  horsepower.  The  reserve  for  the  year  will 
be  103,000  horsepower,  which  means  that  after  all 
the  hydroelectric  power  is  utilized  356,000  horse¬ 
power  of  steam,  78  per  cent  of  the  total  steam 
capacity,  will  have  to  be  pressed  into  service. 

Before  the  peak  of  1922  is  reached  an  addi¬ 
tional  capacity  of  127,000  horsepower  now  under 
construction  will  have  been  added,  so  a  peak  of 
1,210,000  horsepower  could  be  carried,  while  the 
estimated  peak  will  be  1,084,000  horsepower,  a  re¬ 
serve  for  that  year  of  126,000  horsepower,  or  31  per 
cent  of  the  steam. 

By  the  summer  of  1923  one  more  plant  will 
have  been  completed  and  the  figures  stand:  peak 
capacity  1,223,000  horsepower;  probable  peak 
1,200,000  horsepower;  reserve  22,600  horsepower, 
too  small  to  speak  about. 

Late  in  1923  the  Hetch  Hetchy  plant  of  66,000 
horsepower  should  be  completed.  The  peak  capacity 
of  the  State  in  1924  will  then  be  1,289,000  horse¬ 
power,  while  the  peak  will  be  1,325,000  horsepower. 
The  generating  capacity  will  lack  37,000  horsepower 
of  carrying  the  load. 

If  the  estimate  is  extended  one  year  further 
the  peak  will  have  grown  to  1,464,000  horsepower, 
while  the  capacity  has  not  increased,  and  the  power 
plants  of  the  State  will  fall  175,000  horsepower 
short  of  meeting  the  demand. 

New  Construction  Required 

These  statistics  can  be  summarized  thus:  In 
1925  the  386,000  horsepower  which  was  under  con¬ 
struction  in  the  fall  of  last  year  will  have  been  en¬ 
tirely  absorbed,  and  the  resources  will  be  175,000 
horsepower  short  of  requirements,  even  if  all  the 
steam  plants  are  used  to  the  limit.  In  other  words, 
in  four  years  the  power  companies  of  the  State,  if 
they  are  to  meet  needs  in  the  future  as  great  in  pro¬ 
portion  as  those  they  have  met  in  the  past,  must 
plan  for,  finance,  construct,  and  place  in  operation 
three  and  one-third  such  plants  as  Caribou,  or  two 
and  two-thirds  plants  of  the  capacity  of  Hetch 
Hetchy. 

These  figures  presuppose  perfect  interconnec¬ 
tions  and  a  complete  utilization  of  the  power  avail¬ 
able  to  every  company.  If  at  any  time  there  is  to 
be  a  local  surplus  which  is  not  used,  the  figures 
must  be  correspondingly  increased. 

There  is  nothing  alamiing  in  all  this,  nor  does 
it  inevitably  mean  a  power  shortage  in  the  summer 
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of  1925.  Only  power  plants  that  are  now  actually 
under  construction  have  been  considered,  and  all  the 
Iprg'er  companies  have  programs  calling  for  addi¬ 
tional  construction  in  the  near  future.  But  such  a 
set-up  does  make  very  practical  this  question:  For 
how  long  will  this  demand  continue,  and  will  it  be 
met? 

Before  this  question  can  be-  answered  it  is 
necessary  to  bear  in  mind  that  the  resources  of  the 
State  are  not  without  limit,  in  spite  of  the  repeated 
references  that  have  been  made  to  our  unbounded 
power  resources,  and  that  the  growth  of  the  load  in 
the  past  has  been  due  to  certain  definite  factors 
which  can  be  analyzed  and,  in  a  measure,  weighed 
as  to  their  influence  on  the  future. 

Available  Water  Power  Resources 

Several  estimates  have  been  made  of  the  limits 
to  which  California’s  water  power  can  be  economic¬ 
ally  developed.  Although  these  estimates  have  all 
been  based  on  the  same  data,  the  modifying  factors 
which  have  been  introduced  have  resulted  in  what 
are  practically  independent  estimates.  The  most 
conservative  and  reliable  range  from  5,000,000  to 
7,000,000  horsepower.  It  is  probably  safe  to  say 
that  when  the  State  has  developed  to  the  extent  of 
5,000,000  horsepower,  the  economic  limit  will  have 
been  reached. 

If  the  present  rate  of  increase  is  continued,  in 
1941,  twenty  years  from  now,  this  6,000,000  horse¬ 
power  will  have  been  entirely  absorbed.  Is  it  any 
wonder  that  fai’-seeing  men — men  who  are  familiar 
with  the  power  situation  and  are  entirely  practical 
— are  already  looking  beyond  the  boundaries  of  the 
State  for  power  which  can  be  developed  for  use  in 
California  as  well  as  in  adjacent  states? 

Bearing  in  mind  that  if  the  present  rate  of 
growth  continues,  there  is  no  use  in  projecting  the 
power  load  beyond  the  year  1941  without  looking  to 
the  Colorado  River  to  the  east,  the  Columbia  and 
the  other  streams  in  Washington  and  in  Oregon  to 
the  north, — which  means  that  we  are  considering 
not  California  but  the  entire  West, — it  is  necessary 
to  analyze  the  factors  which  are  now  making  for 
gi’owth  to  see  what  are  the  prospects  of  maintain¬ 
ing  the  present  rate  until  the  limit  of  economical 
development  has  been  reached. 

Possibilities  of  Industrial  Expansion 

The  main  uses  of  electricity  can  be  roughly 
classified  as  mining,  agricultural,  manufacturing, 
transportation,  and  domestic.  All  of  these  five 
classes  are  more  or  less  interdependent,  but  all  of 
them  are  not  capable  of  indefinite  expansion. 

It  is  entirely  possible  that  with  the  working  out 
of  the  fields  available  for  gold  dredging,  the  mining 
load  will  be  no  greater  ten  years  from  now  than  it  is 
today,  and  it  may  even  decrease.  The  use  of  power 
in  agriculture  will  some  day  reach  a  limit  because 
neither  the  new  acreage  capable  of  cultivation  nor 
the  water  to  apply  to  it  is  inexhaustible.  But  that 
limit  will  not  be  reached  in  twenty  years,  although 
the  rate  of  increase  may  be  lessened.  With  manu¬ 


facturing,  however,  there  may  be  said  to  be  no  limit, 
or  if  there  is  a  limit,  that  it  is  measured  by  the 
power  supply.  Transportation  depends  directly  upon 
population  and  the  product  of  mines,  farms,  and  man¬ 
ufacturing  plants.  Its  use  of  electricity  will  grow  as 
they  grow,  after  it  takes  the  first  leap  and  substi¬ 
tutes  the  electric  motor  for  the  steam  engine — a 
thing  that  will  certainly  be  done  within  the  next  few 
years.  Domestic  consumption,  which  is  a  function 
of  population,  will  keep  a  step  or  two  in  advance  of 
the  growth  of  all  industry  as  long  as  new  appliances 
continue  to  make  power  more  and  more  a  necessity 
in  the  home. 

Even  though  the  use  of  power  in  mining  will 
eventually  reach  a  point  of  saturation,  and  in  agri¬ 
culture  may  increase  for  the  next  two  decades  at  a 
relatively  slower  speed,  there  will  remain  in  manu¬ 
facturing  alone,  and  the  greater  transportation  and 
domestic  uses  which  accompany  greater  manufac¬ 
turing  activities,  an  incitement  large  enough  to  offset 
what  may  be  relatively  lost  from  the  other  indus¬ 
tries.  The  ever-increasing  cost  of  the  fuels  and  the 
uncertainty  as  to  where  these  mounting  costs  will 
stop  is  strong  enough  to  compel  manufacturers  to 
locate  where  hydroelectric  power  is  available. 

Power  a  Prerequisite  for  Industrial  Growth  ‘ 

If  this  brief  analysis  is  correct,  in  the  process 
of  building  up  and  growing  the  sequence  of  events 
is,  first  the  power,  then  more  factories,  more  trans¬ 
portation,  and  more  domestic  consumers  to  use  it. 
But  the  power  must  be  first.  A  slump  in  develop  ¬ 
ment — a  cessation  in  the  building  of  power  plants 
for  even  one  year — will  be  at  once  reflected  in  the 
industrial  gi’owth  of  the  state.  Let  there  be  a  fail¬ 
ure  to  develop  for  several  years,  let  a  power  shortage 
during  the  summer  liecome  the  normal  thing  rather 
than  the  unusual  thing,  and  industry  and  agriculture 
will  stand  still.  If  the  use  of  electric  energy  has 
grown  at  the  rate  of  10  per  cent  a  year  on  a  sellers’ 
market,  and  it  has  for  the  past  four  yeai’s,  can  any 
one  doubt  that  it  would  make  even  a  better  showing 
if  there  were  to  be  a  buyers’  market? 

The  whole  matter  can  be  boiled  down  to  this. 
The  market  will  be  here.  How  about  the  power? 
The  answer  is  that  the  power  will  be  developed  if 
money  can  be  borrowed  to  build  with.  The  amount 
needed  at  the  present  time  is  something  like  $32,- 
000,000  per  annum.  If  costs  remain  the  same  it  will 
be  larger  each  year  liecause  the  growth  is  compound¬ 
ing  and  the  more  expensive  plants  remain  to  be  built. 

Obtaining  Capital  for  New  Construction 

Obviously  these  sums  cannot  be  secured  in  Cali¬ 
fornia  alone.  It  is  essential  that  money  from  the 
East  be  available  to  supplement  what  can  be  raised 
at  home.  During  the  last  two  years  the  stocks  and 
bonds  of  Califomia  power  companies  have  found  a 
market  sufficient  to  permit  the  construction  of  400,- 
000  horsepower  of  new  capacity,  and  they  have  never 
been  in  better  standing  than  they  are  today — an  in¬ 
dication  that  investors  here  and  elsewhere  have  con¬ 
fidence  that  their  security  is  ample  and  a  fair  rate  of 
return  will  be  permitted  them. 
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If  that  confidence  can  be  continued  there  is  no 
reason  to  suppose  that  money  will  not  be  equally 
available  in  the  future.  There  is  no  reason  why  it 
should  not  be  continued.  The  companies  have  weath¬ 
ered  the  storm  of  the  war  period.  Their  capitaliza¬ 
tion  and  investment  have  never  been  so  close  together 
as  they  ai*e  today.  Regulation  has  completed  its  first 
decade  and  proven  itself  to  be  sound. 

Altogether  the  outlook  for  a  market  for  power 


securities  in  the  future  is  better  than  it  has  ever 
l)een,  and  it  is  this  and  this  alone  which  makes  it  a 
fairly  safe  matter  to  estimate  that  the  development 
of  the  potential  energy  in  the  streams  of  California 
will  continue  at  a  uniformly  accelerating  rate  until 
the  5,000,000  horsepower  now  running  unused  to  the 
ocean  shall  have  been  harnessed  and  made  to  serve 
the  needs  of  a  population  as  relatively  gi’eat  as  this 
natural  resource. 


Water  Power  Resources  in  California 

BY  P.  M.  DOWNING 

(The  rising  price  and  increasing  scarcity  of  oil  fuel  make  more  and  more  vital  the  adequate 
development  of  the  West’s  water  power  resources.  The  amount  of  water  in  California  avail¬ 
able  for  economical  development  has  been  carefully  surveyed  by  the  Power  Resources  Commit¬ 
tee  of  the  Pacific  (3oast  Section,  N.  E.  L.  A.,  and  the  results  presented  in  tabular  form  from 
data  secured  on  proposed  and  possible  hydroelectric  developments  throughout  the  state. — 
The  Editor.) 


In  view  of  the  importance  of  cheap  power  in  the  indus¬ 
trial  and  agricultural  development  of  any  community  and 
the  lack  of  what  might,  be  considered  reliable  information 
concerning  the  state’s  potential  water  pow’er  resources  that 
are  susceptible  of  reasonably  economical  development,  the 
Technical  Committee  of  the  Pacific  Coast  Division  of  the 
National  Electric  Light  Association,  following  the  meeting  in 
1920,  created  the  Committee  on  Power  Resources  in  California 
to  report  to  the  division  on  the  extent  and  location  of  the 
resources  of  the  state. 

In  undertaking  the  work  assigned  to  it,  the  Committee 
has  been  mindful  of  the  fact,  that  although  during  the  past 
fow'  years  the  amount  of  steam  generated  power  supplied  by 
the  utility  companies  of  the  state  has  been  steadily  increasing, 
the  higher-priced  steam  power  w’ill  eventually  be  superseded 
by  water,  and  within  a  few  years  water  power  development 
will  have  reached  a  point  where  steam  power  will  be  used 
almost  exclusively  as  a  standby  or  reserve  to  the  hydro  plant. 
With  this  situation  in  mind,  the  Committee  has  limited  its 
investigation  to  an  inve.stigation  of  the  state’s  hydro  pow'cr 
resources. 

The  information  contained  in  the  report  has  been  ob¬ 
tained  from  the  various  power  companies,  the  State  Water 
Commi.ssion,  the  United  States  Forest  Service,  the  United 
States  Geological  Survey  and  such  other  sources  as  w'ere 
available.  Much  of  it  is  from  actual  field  surv'eys  and  depend¬ 
able  stream  flow  readings,  and  may  therefore  be  regarded  as 
rea.sonably  correct.  Some  of  it,  however,  owing  to  the  lack 
of  complete  and  reliable  data,  must  be  considered  more  pre¬ 
liminary  in  character. 

It  should  not  be  understood  that  the  report  covers  all 
of  the  undeveloped  water  power  possibilities  in  the  state.  It 
has  been  impo.ssible  in  the  limited  time,  since  the  appointment 
of  the  Committee,  to  investigate  every  possible  development. 
It  is  intended  that  the  present  report  should  cover  only  pres¬ 
ent  developments  and  those  undeveloped  possibilities  on  w'hich 
the  Committee  has  been  able  to  secure  information  that  ap¬ 
peared  to  be  reasonably  correct  and  dependable.  Possible 
developments,  concerning  which  reliable  information  is  not 
available,  have  not  been  included. 


In  securing  the  information  contained  in  this  report, 
questionnaires  were  sent  out  calling  for: 

1.  Name  of  stream  on  which  the  development  or  the  proposed  de¬ 

velopment  was  located. 

2.  The  point  of  diversion. 

3.  The  location  of  power  houses. 

4.  The  static  and  effective  heads. 

6.  The  available  minimum  capacity  of  plants. 

6.  The  caiwicity  at  averatre  low  water  flow. 

7.  The  estimated  annual  kw-hr.  output  without  storage. 

8.  The  estimated  annual  kw-hr.  output  with  storage. 

The  available  maximum  capacities  of  proposed  plants 
are  based  on  stream  flows  available  for  at  least  six  months 
of  each  year.  The  minimum  stream  flows  are  estimated  as 
minimums  for  90%  of  the  period  covered  by  stream  flow 
records.  Power  capacities  are  computed  by  the  Federal  Power 
Commission  and  the  minimum  stream  flow  as  defined  above, 
and  the  capacities  so  computed  will  therefore  be  directly  com¬ 
parable  with  similar  data  .secured  by  the  Power  Commission 
in  this  and  other  states.  The  energy  outputs  of  the  proposed 
plants  are  based  on  the  maximum  deliveries  that  can  be  made 
by  the  use  of  the  available  water. 

With  respect  to  continuing  the  work  that  has  been 
started  and  the  completion  of  this  more  or  less  preliminary 
report,  the  Committee  earnestly  recommends  that  the  work 
be  continued  and  that  it  be  amplified  along  the  following  lines: 

First:  That  it  complete  the  compilation  of  data  on  available  power 
resources  by  a  further  study  of  the  possible  developments  listed  and  also 
an  investigation  of  such  other  possible  developments  as  are  not  covered  by 
the  present  report. 

Second:  That  it  make  a  study  of  the  future  power  requirements  in 
the  state  with  a  view  of  determining  the  probable  time  when  the  water 
powers  will  be  fully  developed. 

Third :  That  insofar  as  possible,  it  make  an  estimate  of  the  cost 
of  the  major  developments  in  order  that  more  reliable  information  may  be 
had  as  to  the  base  cost  of  power,  the  marginal  or  limiting  cost  of  profitable 
hydro  developments  and  the  price  at  which  fuel  must  be  available  in  order 
that  steam  power  may  become  a  competitor  of  hydro. 

COMMITTEEMEN : 

P.  M.  Downing  Chairman,  C.  A.  Heinze.  J.  E.  Woodbridge.  H.  A.  Barre. 

J.  A.  Koontz,  F.  H.  Fowler,  H.  G.  Butler. 


LIST  OF  PROPOSED  HYDROELECTRIC  DEVELOPMENTS  FOR  WHICH  APPLICATIONS  HAVE 
BEEN  FILED  WITH  THE  STATE  WATER  COMMISSION 


Company  or 

Applicant 

Appl. 

No. 

County 

Source  of  Supply 

.■\mt.  of  Water 
Nat.  Stor- 

Flow  age 

H.  P.  to  be 
devel- 

Ultimate  Output  K. 
F'rom  F'rom 

W.  H. 

Pit  River  Power  Co . 

1086 

Shasta . 

.  Pit  River . 

c.f.s. 

3.000 

A.  F. 

oped 

53.000 

Storage 

Stream  Flow 
346.45H.OOO 

Total* 

346.458.000 

Oakdale  Irrigation  District.. 

11.S7 

Calaveras . 

.  N.  F'k.  Stanislaus  River 

1.10 

31.957 

9.6(K) 

18,606.000 

44.1.50.000 

62,7.S6,DDD 

W.  A.  Beard . 

1280 

Tehama . 

.  Sacramento  River . 

6,000 

1,000,000 

70,000 

139,284,000 

318.338.000 

457.622.000 

A.  L.  Foggins  ...  . 

129.1 

Siskiyou . 

.  Sacramento  River . 

.SOO 

10.000 

65,700.000 

65.700,000 

Provident  Irrigation  Co . 

1376 

Tehama. 

.  Deer  Creek . 

1.S0 

25,000 

14,.300 

24.966,000 

68..590,000 

93,556.000 

H.  L.  Shannon . 

1381 

Tehama . 

.  Deer  C  reek 

l.sO 

7.650 

41.680,000 

41.680,000 

Mok.  River  W.  &  P.  Co. . . 

1477-8 

C  alaveras . 

.  Mokelumne  River. 

2.S0 

18,000 

15,795 

10,512.000 

93.907.000 

104.419.000 

1479 

.  Mid.  Fk.  Mokel.  River.... 

200 

40,000 

6,700 

10,9.50,000 

32.8.50.000 

43,800,000 

/N.  Fk.  Calaveras  River. . . 

.SOO 

37,500 

245,280,000 

245,280.000 

F.  O.  Hatch . 

1777 

1793 

Tehama . 

Mendocino. . . . 

\S.  F'k.  Mokelumne  River. . 

.  Mill  Creek . 

.  N.  Fk.  Eel  River . 

100 

189 

137,385 

9.1.50 

18.2.50 

15.076,000 

59.850.000 

104.235.000 

59,8,50,000 

119,311.000 

1847 

Humboldt . 

.  Klamath  River . 

9,000 

1.50,000 

180,000 

26,132,000 

483.770,000 

509,902,000 

A.  P.  Seybold . 

1890 

Humboldt . 

.  Klamath  River .  . 

4.000 

26,000 

127.458,000 

127,458,000 

Totals...  . 

........... 

. 

1,402, .342 

457,945 

245,526,000 

2,032,266,000 

2.277,792.0(K) 

NOTE:  ♦Based  on  100 jfc  L.  F. 
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HYDRO-POWER  DEVELOPMENTS,  PRESENT  AND  PROPOSED 

Data  as  of  Dec.  31,  1920 


S  tream  Power  House 

PACIFIC  GAS  AND  ELECTRIC  CO. 


South  Yuba  River . . Spaulding,  No.  1. 

Spaulding,  No.  2. 

Eieer  Creek . 

Drum . 

Alta . 

S.  Yuba  River . .  Halsey . 

(Incl.  Bear  River)  Wise . 

American  River.. 

Butte  Creek .  De  Sabla . 

Centerville . 

W.  Br.  Feather  River .  Lime  Saddle . 

Coal  Canyon .... 

N.  B.  Creek  (Incl.  S.  B.  Creek) .  Volta . 

South . 

Inskip . 

Coleman . 

Old  Cow  Creek .  Kilare . 

S.  Cow  Creek .  Cow  Creek . 

Middle  Fk.  Stanislaus  River .  Stanislaus* . 

Spring  Gap* . 

S.  Fk.  Stanislaus .  Big  Dam* . 

Phoenix* . 

Tuolumne  River .  La  Grange* . 

Mokelumne  River .  Electra . 

Hat  Creek .  Hat  Creek,  No.  1 

Hat  Creek,  No.  2 

Pit  River  (Incl.  Fall  River) .  Pit  River,  No.  1 . 

Pit  River,  No.  2. 
Pit  River,  No.  3. 
Pit  River,  No.  4. 
Pit  River,  No.  5. 

N.  Yuba  River .  Colgate . 

American  River .  Folsom . 

Fall  River .  Fall  River  Mills.. 


Capacity  of  Installations  in  H.  P. 


Present  In  Ultimate 

Installation  Progress  Possible 

5,025  5,025 

1.340  1.340 

.  .  7,370  7,370 

..  34,800  16,750  51,550 

.  2,680  .  2,680 

.  .  16,750  16,750 

..  16,750  16,750 

.  13,400 

..  17,420  17,420 

.  .  7,370  7,370 

. .  2,680  .  2.680 

1.340  1.340 

. .  8.375  8,375 

5,360  5.360 

. .  8.040  8,040 

.  .  20,000  .  20,000 

4,000  4.000 

2,000  .  2.000 

. .  45,560  45,560 

.  8,300  48,500 

.  6,700 

2,500  2,500 

.  1.200  .  1,200 

. .  26.800  .  26,800 

.  12,400  12,400 

.  14,900  14.900 

.  73,800  73,800 

.  23,100 

.  .  88,200 

.  55,800 

.  258,000 

.  .  20,870  20,870 

. .  4,000  4.000 

1.265  1,265 


Ultimate  Output,  K.  W.  H. 

From  Balance  from  Total 

Storage  Stream  Flow 


14.698.200 
5,000,000 

22,361,000 

109,413,000 

3,350,180 

24,947,300 

32,739,720 

26.179.200 
742.8.SO 
305,700 

3,960,000 

1,710,000 

1,051,200 

259.600 
220,400 
191,300 

306.600 


98,144,300 

124.769.500 

25,952,400 

6,032,900 


18,923,140 


17,000,000 

10.000.000 

49.000,000 


7,990.500 

5.928.700 

7.772.700 
6,220,800 

81.253.750 

37.369.800 
8,472,150 
4,218,200 

.30,284,350 

31.390.900 
35,276,250 
55,573,700 
13,535.040 

8,477,000 

127,343,700 

81,040,500 

6,807,600 

7,546,400 

4,358,300 

57.522.900 
58,300,000 
77,800,000 

425,000,000 

114,000.000 

540,000,000 

342,000,000 

1,576,000.000 

75.957.750 

13.841.800 


14,698.200 

5,000,000 

22,361,000 

109,413,000 

11,340,680 

30,876,000 

40,512,420 

32,400,000 

81,996,600 

37.675.500 
12,432,150 

5,928,200 

31,335,550 

31.650.500 
35,496,650 
55,765,000 
13,841,640 

8,477,000 

225,488,000 

205,810,000 

32,760.000 

13,579,300 

4,358,300 

76,446,040 

58,300,000 

77,800,000 

425,000,000 

114,000,000 

557,000,000 

352,000.000 

1,625,000,000 

75,957,750 

13,841,800 


Totals . 263,495  126,150  875,045 

NOTE:  *P.  G.  8c  E.  Co.,  Lessee  of  Sierra  and  S.  F.  Power  Co.  as  of  January  1,  1920. 


597.258,490  3.841,282,790 


4,438.541,28  0 


SAN  JOAQUIN  LIGHT  AND  POWER  CORPORATION. 


N.  Fk.  of  N.  Fk.  San  Joaquin  River. 


San  Joaquin  River  (Incl.  S.  Fork) . . 

Tule  River . ' . 

Kern  River . 

Merced  River . 

San  Joaquin  River . 

Kern  River . 

N.  Fk.  Kings  River . 

Woodchuck  Creek . 

N.  Fk.  Kings  River . 

N.  Fk.  and  W.  Fk.  Kings  River . 

Deer  Creek . 

W.  Fk.  Kings  River  and  Bear  Creek. 
N.  Fk.  Kings  River  and  Deer  Creek. 

N.  Fk.  Kings  River . 

San  Joaquin  River . 


Crane  Valley .  1,333 

No.  3 .  3,000 

No.  2 .  4,000 

No.  1-A .  625 

San  Joaquin,  No.  1 .  20,000 

Tule  River .  6,300 

Kern  Canyon .  5,000 

Merced  F^ls .  500 

Kittridge .  312 

Kerckhoff .  51,000 


Kem  Canyon. . . . 

Helms . 

Woodchuck . 

Wishon . 

Haas . 

Balch . 

Mayer . 

Peart . 

Farnham . 

Kings  River . 

Kerckhoff,  Aux.*, 
Kerckhoff,  Jr. . . . 


.  1,333  2,518.500 

.  3.000  8,841,890 

.  4,000  7,003,640 

.  625  1,140,000 

.  20,000  40,974,000 

.  6,300  . 

.  5,000  . 

.  500  . 

.  312  . 

.  51,000  9,775,000 

17,600  17,600  . 

.  50,430  102,000,000 

.  10,500  10,000,000 

.  6,830  13,000,000 

.  106,590  250,000,000 

.  162,615  365,500.000 

.  6,340  14,500,000 

.  4,270  8,500,000 

.  33,170  68,000,000 

.  26,250  59,000,000 

.  11,400  . 

.  11,400  . 


816,840 

2,870,110 

2,273,380 

1,445,740 

51,963,220 

21,000,000 

28,908,000 

2,233,800 

1.625,000 

171,565,000 

77,000,000 

78,000,000 

21,000,000 

10,000,000 

194,000,000 

280,000,000 

11,000,000 

6,500,000 

52,000,000 

45.000,000 

34,000,000 

22.264.000 


3,335,340 

11,712,000 

9,277,020 

2,585,740 

92,937,220 

21,000.000 

28,908,000 

2,233,800 

1,625,000 

181,340,000 

77,000,000 

180,000,000 

31,000,000 

23,000,000 

444,000,000 

645,500,000 

25.500,000 

15,000,000 

120,000,000 

104,000,000 

34,000,000 

22,264,000 


Totals .  92,070 

^Auxiliary  unit  at  Kerckhoff. 

SOUTHERN  C.ALIFORNIA  EDISON  CO. 

San  Joaquin  (Including  Big  Creek) .  Big  Creek,  No.  1 .  43,000 

Big  Creek,  No.  2  .  64,400 

Big  Creek,  No,  5 . 

Big  Creek,  No.  2-A . 

Big  Creek.  No.  8  .  30,000 

Big  Creek,  No.  3 . 

Big  Creek,  No.  4 . 

Big  Creek,  No.  6 . 

Big  Creek,  No.  7 . 


17,600 

539,465 

960,753,030 

1,115,465,090 

2,076,218,120 

21,000 

86,000 

131,000,000 

163,000,000 

294.000.000 

85,400 

115,000,000 

173,000,000 

288,000,000 

134,000 

163,300,000 

195.700,000 

359,000,000 

300,000 

500,000,000 

160,000,000 

660,000,000 

200,000 

299,600,000 

399,400.000 

699.000.000 

67,000 

200,000 

321,600,000 

578,400,000 

900.000,000 

67,000 

127,400,000 

222,600,000 

350,000,000 

147,000 

161,000,000 

489,000,000 

650,000,000 

40,000 

106,000,000 

104,000,000 

210.000,000 

Total  San  Joaquin  River, 

Kaweah . 

Tule . 

Kern . 

San  Antonio  Creek . 

San  Gabriel . 

Santa  Ana . 

Mill  Creek . 

Lytle  Creek . 


Big  Creek,  1-8 . 137,400 

1  to  5 .  9,230 

Tule .  3,200 

1  to  5 .  80,200 

Sierra .  800 

Azusa .  2,000 

1,  2  and  3 .  7,340 

1.  2  and  3 .  5,350 


Lytle  Creek  and  Fontana. .  3,500 


88,000  1,259,400  1,924,900,000 

.  30,230  . 

.  3,200  . 

.  160,200  . 

.  800  . 

.  2,000  . 

.  7,340  . 

.  5,350  . 

.  3,500  . 


2,485,100,000 

120,900,000 

19,300,000 

713,000,000 

3,867,000 

10,483,000 

36,955,000 

22,920,000 

15,511,000 


4,410,000,000 

120,900,000 

19,300,000 

713,000,000 

3.867.000 

10,483,000 

36.955,000 

22,920,000 

15,511,000 


Totals . 

WESTERN  STATES  GAS  & 

ELECTRIC  CO. 

. .  249,020 

88,000 

1,472.020 

1,924,900,000 

3,428,036,000 

S.  Fk.  American  River . 

....  American  River.  No.  1 . . . 

..  5,138 

5,138 

5,855,900 

21,436,900 

American  River,  No.  2 . . , 

12,400 

39,984.100 

21,436,900 

Trinity  River . 

El  Dorado . 

.  Junction  City . 

! !  i.  ks  i 

39,400 

2,887 

167,750,000 

30,250,000 

5.352.936,000 


27.292,800 

61,421,000 

200,000,000 


Totals .  8.025  . 

CITY  AND  COUNTY  OF  SAN  FRANCISCO  (HETCH-HETCHY  PROJECT) 

Cherry  River .  Early  Intake,  No.  1 .  *4,400  . 

Tuolumne  River .  Moccasin  Creek .  70,000 

Early  Intake,  No.  2 .  . 

Eleanor  Creek,  Incl.  Cherry  Creek .  North  Mountain .  . 


Totals .  *4,400  70,000 


59,825 

215,590,000 

73,123,800 

4,400 

7,000,000 

22,000,000 

70,000 

210,000,000 

250,000,000 

56,000 

170,000,000 

200,000,000 

32,000 

80,000,000 

130,000,000 

162,400  467,000,000  602,000,000 


NOTE:  *Temporary  installation  for  construction  work  on  Hetch-Hetchy  project.  This  plant  will  be  dismantled  on  completion  of  aqueduct  work. 


288,713,800 


29,000.000 

460.000.000 

370.000,000 

210,000,000 

1,069,000,000 


SNOW  MOUNTAIN  WATER  AND  POWER  CO. 

South  Eel  River .  Potter  Valley .  13,700  .  13,700  *35,000,000  19.000,000  54,000,000 

Scott  Dam .  3,350  3,350  3,840,000  5,160,000  9,000,000 

Totals .  13,700  3,350  17,050  38.840.000  24,160,000  63,000.000 

NOTE:  *After  completion  of  Scott  Dam  in  1921. 
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Capacity  of  Installations  in  H.  P. 


Ultimate  Output,  K.  W.  H. 


NOTE:  •Total  K.  W.  H.  output  for  three  plants  from  proposed  storage  reservoirs. 

GREAT  WESTERN  POWER  CO. 

N.  Fk.  Feather  River .  Butt  Valley. 


Oroville. 

Big  Bend .  86,500 

Caribou.  .  58,500 

Howells . 

Tobin . 

Cresta . 

Poe . 


40,000 

64,500 

99,000 

180,500 

107,000 

65,600 

144,000 

92,000 


36,000.000 

36,000.000 

59,000,000 

145,000,000 

71,000,000 

32,000,000 

67,000.000 

41,000,000 


140.000.000 

281.000,000 

456.000.000 

555,000,000 

384.000,000 

251,000,000 

533,000,000 

331,000,000 


Totals . 145,000 

NOTE:  •Total  output  for  ultimate  installation  of  99,000  H.  P.  at  this  plant. 

CITY  OF  LOS  ANGELES 

Stream  Plant 


792,600 


Owens  River  and  Branches .  Franklin  Canyon . 

San  Fernando . 

Cottonwood,  No.  1... 
Division  Creek,  No.  1 
Division  Creek,  No.  2 

Haiwee . 

River . 

San  Francisquito,  No.  1. 


San  Francisquito,  No.  2 .  ^47,000 


NOTE:  •Maximum  Available  “  2 1 ,000  K.  W.  «  28,000  H.  P. 
MISCELLANEOUS 


Stream 

Power  House 

Present 

In 

Ultimate 

From 

Balance  from 

Total 

Installation 

Progress 

Possible 

Storage 

Stream  Flow 

CALIFORNIA  OREGON  POWER  CO, 

.  13,500 

13.500 

14.500 

345 

35,300,000 

31,100,000 

87,600,000 

66,500,000 

726,400 

565,200 

11,318,000 

164,000,000 

122,900,000 

97,600,000 

726,400 

565,200 

11,318,000 

195,200,000 

Coffee  Creek . 

.  345 

.  485 

485 

.  Fall  Creek . 

.  3,420 

3,420 

29,000  . 

31,200,000 

.  17,750 

61,250 

97,600,000 

330.709,600 

428,309,600 

SOUTHERN  SIERR.\S  POWER  CO. 

.  4,400 

6,700 

1,633,000 

27,090,000 

3,.S04.000 

26,280,000 

16,000,000 

20,717,000 

20,726,000 

24,983,000 

10,599,000 

5,825,000 

5,137,000 

53,370,000 

16,000,000 

33,220,700 

31.069.970 

39.078.080 

15,600.480 

.  14,150 

25,460 

13,750 

.  3,750 

10,000  ^ 

.  7,750 

12,503,700 

10,343,970 

14,095,080 

5,001,480 

3,182,760 

284,000 

11,000 

33,360,000 

.  10,000 

.  7,850 

41,600 

.  4,500 

.  2,400 

3,350  ^ 

3,350 

4,670 

284,000 

11.000 

33,360,000 

2,000 

13,400 

32,000 

Totals . 

.  54,800 

28,750 

127,530 

107,504,990 

128,634,000 

236.138.990 

MIDDLE  FEATHER 

RIVER  DEV.  CO. 

44,060 

72,300 

54,840 

15,090 

4,970 

148,255,600 

199,898,000 

139,202.180 

32,331.900 

9,479.700 

139,871,300 

272.749,500 

219,304,320 

66,997.740 

23,054,900 

288,126.900 

472,647^00 

358,506,500 

99.329,640 

32,534,600 

Little  North  Fork . . . , 

191,260 

529,167,380 

721,977,760 

1,251.145,140 

YUBA  DEVELOPMENT  CO. 

N.  Fk.  Yuba  River . 

18,575 

64,803,000 

56,391,450 

98.669,600 

51.251.660 

67,488,940 

42,625,520 

50.084.580 

113,097,760 

121,194.450 

199.728,000 

76,106,800 

103,655,200 

61,808,700 

67,602,300 

135,908,900 

30,416 

11,646 

15,856 

9,450 

10,000 

19,264 

101,058,400 

24.855.140 
36,166,260 
19,183,180 
17,517,702 

22.811.140 

• 

115,207 

286,394,840 

479.609,510 

766,004,350 

R.  W.  HAWLEY  CO. 

(Silver  Creek  Project) 

5,500 

15,000 

75,000 

. 1 

20.000,000 

65,000,000 

300,000,000 

180.000.(X)0 

1 

385,000.000 

•186,000,666  ] 

Totals . 

95,500 

180,000,000 

385,000.000 

565,000,000 

176.000,000 

317,000,000 

•515.000,000 

700,000,000 

455.000.000 

283,000,000 

600,000.000 

372.000,000 


487,000,000 

2,931,000.000 

3.418,000,000 

Capacity  of  Installation  in  H.  P. 

Present 

In 

Installation 

Progress 

Possible 

3,330 

3,330 

9,330 

9,330 

2,666 

2,000 

170 

170 

800 

800 

1,400 

1,400 

2,680 

2,680 

30,000 

30,000 

•47,000 

47,000 

84,050 

12,660 

96,710 

Company 


Coast  Co.  Gas  8c  Electric  Co. 
Utica  Mining  Co . 


Stream 


Big  Creek . 

N.  Fk.  Stanislaus  River. 


Power  House 


Capacity  of  Installation  in  H.  P. 


Ontario  Power  Co .  San  Antonio  Creek. 


Truckee  River,  General  Electric  Co .  Truckee  River. 


Mariposa  Comm.  8c  Mining  Co .  Merced  River. 

Melones  Mining  Co .  Stanislaus  Riv« 

Yosemite  Power  Co.  (Federal) .  Merced  River. 

•Application  on  file  with  State  Water  Commission. 


Big  Creek,  No.  1 . 

Utica,  No.  1 . 

Utica,  No.  2 . 

•Utica,  No.  3 . 

Present 

Installation 

.  1,320 

.  2,000 

.  1,035 

In 

Progress 

Ultimate 

Possible 

1,320 

2,000 

1,035 

26,500 

Totals . 

Plant,  No.  1 . 

Plant,  No.  2 . 

_  3,035 

.  1,000 

.  675 

29,535 

1,000 

675 

Totals . 

Farad . 

Fleish . 

.  1,675 

.  2,675 

.  2,000 

1.675 

2.675 
2,000 

Totals . 

Bagby . 

Melones . 

.  4,675 

.  540 

.  1,070 

.  1,680 

4,675 

540 

1,070 

1,680 

GENERAL  SUMMARY  OF  HYDRO-POWER  DEVELOPMENTS  (PRESENT  AND  PROPOSED) 


Capacity  of  Installation  in  H.  P, 
Ptesent  In 

Installations  Progress 

Grand  Totals .  946,305  346.510 


Ultimate  Output  in  K.  W.  H. 

Ultimate  •From  •Balance  from 

Possible  Storage  Stream  Flow  Total 

4,646,357  5,892,008,730  14.060.998.550  19,953.007.280 

NOTE:  •Does  not  include  data  for  Coast  Co.  Gas  and  Electric  Co.,  Utica  Mining  Co.,  Ontario  Power  Co.,  Truckee  River  General  Electric  Co.,  Mariposa  Comm. 
8c  Mining  Co..  Melones  Mining  Co.,  Yosemite  Power  Co.,  City  of  Los  Angeles. 
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STORAGE  RESERVOIRS  — PRESENT  AND  PROPOSED 

Data  ai  of  Dec.  SI,  1920 


PACIFIC  GAS  &  ELECTRIC  CO.: 


Stream 

Reservoir 

or 

Usable  Capacity  in  A.F. 

Lake 

Present 

Proposed 

South  Yuba . 

. .  Lake  Spaulding . 

106,400 

Br.  American  River . 

.  .  Lake  Valley  Res . 

8,127 

W'.  Br.  Feather  River . 

, .  .  Round  Valley  Res. . .  . 

1,080 

Concow  Creek . 

.  .  Concow  Res . 

14,000 

N.  Fk.  Stanislaus  River _ 

. .  .  Relief  Res . 

15,122 

Kennedy  Meadow. . . . 

11,900 

Donnels  Flat . 

55,700 

S.  Fk.  Stanislaus  River _ 

. ..  Strawberry . 

17,955 

Big  Dam . 

835 

16,654 

Bear  River . 

.  .  .  Bear  River . 

6,430 

Br.  Bear  River . 

. . .  Meadow  Lake . 

6,110 

Turn  Lakes . 

1..340 

Blue  Creek . 

. .  .  Upper  Blue . 

7,700 

Lower  Blue . 

4,340 

N.  Battle  Creek . 

. . .  Macumber . 

1,200 

Cow  Creek . 

. . .  Buckhorn . 

400 

Pit  River . 

. . .  Pit.  No.  3 . 

62,000 

Totals . 

. ..  177,039 

160,254 

YUBA  DEVELOPMENT  CO.: 


Upper  Salmon  Lake .  2„SOO 

Lower  Salmon  Lake. ...  1,000 

Summit  Lake .  3,500 

Deer  Lake .  1,000 

Upper  Sardine  Lake .  4,000 

Lower  Sardine  Lake .  1,000 

Hay  Press  Valley  Res. .  .  19.498 

Lincoln  Valley  Res .  5,727 

English  Lake .  40,000 

Milton  Lake .  5,000 

Sierra  City  Res .  15.000 

Gold  Valley  Res .  15,000 

Shady  Flat  Res .  15,000 

Indian  Call  Res .  70,000 

W’oodleaf  Res .  5,000 

Bullards  Bai  K» :  5,000 

Narn.ws  Kc .  14,000 


Totils .  222,225 

SOUTHERN  SIERRAS  POWER  CO.: 

Lundy  I^ke  Res .  3,438  . 

Rush  Creek  Meadows...  972  . 

Gem  Lake .  16,232  . 

Agnew  Lake .  871  . 

Hillside  Res .  12,127  . 

Sabrina,  No.  1  Res .  6,818  . 


Totals .  40,458 

GREAT  WESTERN  POWER  CO.: 

Feather  River .  Lake  Almanor .  300,000 


CALIF,  OREGON  POWER  CO.; 


Upper  Klamath  Lake. . . 

360,000 

MIDDLE  FEATHER  RIVER.  DEV.  CO.: 

Nelson  Point . 

119,000 

Bucks  Ranch . 

55,000 

Arkansas  Ravine . 

13,000 

Grass  Valley . 

.50,000 

Totals . 

237,000 

SNOW  MOUNTAIN  WATER  &  POWER  CO.: 

Lake  Pillsbury . 

73,000 

20,000 

CITY  AND  CO.  OF  SAN  FRANCISCO: 

Hetch-Hetchy  Res . 

200,000 

Lake  Eleanor . 

22,770 

Totals . 

22,770 

200,000 

WESTERN  STATES  GAS  &  ELEC.  CO.; 

Medley  Lake . 

6..500 

Alder  Creek  Res . 

32,.500 

Silver  Lake  Res . 

32,-500 

Twin  Lakes  Res . 

31,200 

Echo  Lake  Res . 

2,600 

Plum  Creek  Res . 

7,800 

Totals . 

113,100 

SOUTHERN  CALIF.  EDISON  CO.; 

Huntington  Lake . 

80,000 

Shaver  Lake . 

132,000 

Florence  Lake . 

43,000 

Blaney  Meadow . 

22,000 

Vermillion  Res . 

81,000 

Jackass  Creek  Res . 

72.000 

Chiquita  Res. . . . 

54,000 

Mammoth  Pool . 

27,000 

Totals . 

80,000 

431,000 

SAN  JO.XQUIN  LIGHT  &  POWER  CORP.: 

Crane  Valley  Res . 

37,200 

Helms  V^alley  Res . 

83,120 

Rancheria  and  Wood- 

chuck  Reservoir . 

10,800 

Wishon  Res . 

43,950 

•  Meyer  Res . 

13,512 

Peart  Res . 

46,935 

Totals . 

37,200 

198,317 

Grand  Totals . 

730,467 

2,022,986 

R.  W.  H.\WLEY  CO.  (Silver  Creek  Project): 

Reser\'oir,  No.  1 . 

20,700 

Reservoir,  No.  2 . 

45,000 

Reservoir,  No.  3 . 

15,300 

Totals . 

81,000 

A  University  Course  in  Practical  Cost  Accounting 

BY  PAUL  B.  KELLY 


(What  does  your  balance  sheet  show  you?  Do  you  know  how  to  take  off  a  trial  balance? 
The  eighth  article  of  the  Standard  Accounting  Series  explains  the  arrangement  of  the  balance 
sheet  in  the  double  entry  system,  and  the  theory  of  the  trial  balance.  The  series  is  compiled 
by  Mr.  Paul  Kelly,  research  accountant,  under  the  direct  supervision  of  H.  R.  Hatfield,  professor 
of  accounting  and  Dean  of  the  Faculty  at  the  University  of  California. — The  Editor.) 


LESSON  NO.  7 
DOUBLE-ENTRY  THEORY 
THE  TRIAL  BALANCE  AND  THE  BALANCE 
SHEET 

If  the  debit  and  ci’edit  balances  in  the  illustra¬ 
tion  shown  in  Lesson  6  were  listed,  a  statement  would 
appear  as  follow's: 


Cash . 

.1.  B.  Steadman 
Merchandise. . . 

Liabilities . 

Net  Worth . . . . 

Totals.  .  . . 


Dr.  Cr. 

5, .500  . 

3,000  . 

2,000  . 

.  2,000 

.  8,500 


10,500  10,500 


It  was  really  necessary  to  make  this  statement 
in  order  to  prove  that  the  total  of  the  (-j-)  balances 
on  the  left  side  of  the  equation  were  equal  to  the 
total  of  the  (-|-)  balances  on  the  right  side  of  the 
equation.  This  summary  proves  that:  Total  of  debit 
balances  $10,500  =  total  of  credit  balances  $10,500. 


A  list  of  debits  and  credits  of  this  kind  is  called 
a  Trial  Balance.  This  name  is  applied  to  it  because 
the  list  is  made  as  a  test  or  trial  to  prove  that  the 
debits  equal  the  credits.  When  this  state  of  equality 
exists,  the  books  are  said  to  be  in  balance.  If  the 
trial  balance  does  not  “balance”  a  search  must  be 
made  for  the  error. 

The  fact  that  the  books  do  not  balance  proves 
that  an  error  exists.  But,  the  fact  that  the  books 
do  balance  does  not  conclusively  prove  that  errors 
do  not  exist. 

The  equality  of  debits  and  credits  is  not  an  ab¬ 
solute  guarantee  of  the  correctness  of  the  record 
because  this  equality  is  not  disturbed  by  the  follow¬ 
ing  conditions : 

1.  One  error  may  be  exactly  offset  by  an  error  of  the  same 

amount. 

2.  The  correct  amount  may  be  entered  in  the  wrong  account. 

3.  Some  entire  transaction  may  be  omitted. 

However,  errors  of  this  kind  do  not  frequently 
occur.  A  trial  balance  is,  therefore,  usually  consid- 
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ered  to  be  sufficient  proof  that  the  double-entry  rec¬ 
ord  is  correct. 

The  Balance  Sheet 

The  accounts  in  the  trial  balance  may  be  classi¬ 
fied  according  to  the  three  fundamental  classifica¬ 
tions  that  were  discussed  in  the  last  lesson.  The 
trial  balance  when  rearranged  in  this  way  would 
appear  in  this  form : 

LIABILITIES  AND 

ASSETS  NET  WORTH 


Assets  Liabilities 


Cash.. . 

. ..  5,.500 

Accounts  Payable .  . . 

..  2,000 

J.  B.  Steadman . 

. ...  3,000 

Merchandise . 

. ...  2,000 

Net  Worth 

Net  Worth . . 

..  8.500 

Total . 10.500  Total . 10,500 

This  statement  is  now  in  the  Balance  Sheet 
form.  The  balance  sheet  is  a  condensed  statement 
which  shows  that  the  itemized  list  of  asset  values  is 
equal  to  the  itemized  list  of  liabilities  and  the  net 
worth.  The  arrangement  shown  above  is  designed 
to  emphasize  this  principle.  A  balance  sheet,  how¬ 
ever,  does  not  follow  any  set  or  standardized  form. 
A  balance  sheet  is  any  classified  statement  of  the 
assets,  liabilities,  and  net  worth  of  the  concem. 

The  balance  sheet  is  designed  to  show  the  finan¬ 
cial  position  of  any  business  on  a  particular  date. 
It  is  a  snap-shot  of  entei-prise  on  a  definitely  men¬ 
tioned  date.  By  picturing  the  relationship  between 
assets  and  liabilities,  and  especially  between  what  are 
known  as  Current  Assets  and  Current  Liabilities, 
the  balance  sheet  shows  the  debt-paying  ability  of 
the  business. 

Balance  sheets  give  more  valuable  information 
to  the  reader  when  they  can  be  compared  with  bal¬ 
ance  sheets  of  previous  dates.  Such  comparative 
statements  bring  out  the  changes  that  have  taken 
place  in  the  nature  of  the  assets  and  liabilities.  A 
comparative  balance  sheet  is  shown  in  this  lesson. 
The  Standard  Accounting  System  provides  a  state¬ 
ment  book  in  which  monthly  balance  sheet  figures 
may  be  recorded  in  parallel  columns  for  a  period  of 
five  years.  From  a  study  of  these  parallel  state¬ 
ments  the  contractor-dealer  can  leaim  a  great  deal. 

COMPARATIVE  BALANCE  SHEETS  OF 


ASSETS  1919  1920 

F'ixed  Investments 

Real  Estate .  4,000  . 

Furniture  and  Otfice  Appliances .  HOO  liOO 

Automobiles .  1,700  1,700 

Tools .  ISO  180 

Cash  Guaranties .  125  125 

Current  Assets 

Merchandise .  6,000  7,600 

Dir.  Job  Exp .  10  15 

Labor  in  Progress .  350  500 

Accounts  Receivable .  4,500  5.800 

Cash .  2,180  3,620 

Petty  Cash  and  in  Drawer .  50  50 


Deferred  Assets 

Insurance  Premiums  Advances .  63  61 

Taxes  paid  in  advance .  42  49 

Tot  al  Assets . 20,000  20,000 


The  remainder  of  this  lesson  is  devoted  to  the 
general  arrangement  and  classification  of  the  ac¬ 
counts  which  appear  in  the  monthly  balance  sheets 
produced  by  the  Standard  Accounting  System.  A 
leproduction  of  a  sample  balance  sheet  is  shown  be¬ 
low.  Notice  that  it  is  merely  a  more  elaborate  state¬ 
ment  of  our  fundamental  equation.  Assets  =  Liabil¬ 
ities  -(-  Net  Worth. 

In  this  balance  sheet  each  of  the  three  elements 
in  the  equation  has  been  sub-divided  into  several 
divisions.  Each  of  these  is  in  turn  divided  into  a 
numlDer  of  accounts.  It  is  not  our  object  to  discuss 
the  nature  of  each  account  in  this  lesson;  that  will 
be  done  in  a  subsequent  lesson.  In  this  lesson  we 
shall  study  the  general  characteristics  of  the  ac¬ 
counts  under  each  of  the  general  headings.  Care¬ 
fully  scrutinize  the  balance  sheet  shown  below. 

You  will  note  that  the  accounts  in  the  balance 
sheet  are  listed  under  several  headings  as  follows: 

1.  Fixed  Investments  4.  Capital  Stock 

2.  Current  Assets  5.  Fixed  Liabilities 

3.  Deferred  Assets  6.  Current  Liabilities 

7.  Working  Reserves 

.  8.  Surplus 

The  accounts  in  the  balance  sheet  are  grouped 
under  these  headings  in  order  to  improve  it  as  a 
means  of  judging  the  debt-paying  ability  of  the  busi¬ 
ness.  The  character  of  the  assets  and  of  the  liabili¬ 
ties  has  an  important  Ijearing  in  this  respect.  If  the 
assets  consist  of  property  for  which  there  is  not  a 
ready  market  and  if  the  liabilities  consist  of  claims 
that  mature  in  a  short  time,  the  entei-prise  is  not  in 
a  sound  financial  condition.  On  the  other  hand,  if 
there  are  large  values  invested  in  easily  salable  as¬ 
sets,  and  if  a  large  balance  of  cash  remains  after 
making  allowance  for  meeting  current  claims,  the 
situation  appears  to  show  an  unnecessarily  large 
amount  of  capital  tied  up  in  the  business. 

The  assets  and  liabilities  are  grouped  under 
headings  in  order  to  make  a  comparison  easy.  For 
this  pui-pose  both  assets  and  liabilities  are  classified 
into  two  groups — Fixed  and  Current.  Current  assets 
are  those  which  are  readily  converted  into  cash ;  cur- 

THE  ACME  ELECTRIC  CO.,  JANUARY  1st. 

LIABILITIES  AND  N.  W.  1919  1920 

Capital  Stock . 10,000  10,000 

Fixed  Liabilitieh 

None .  . .  . . 


Current  Liabilities 

Notes  Payable . 

. ..  3,.500 

2,000 

Accounts  Pavable . 

.  ..  4,440 

3,800 

Working  Reserves 

Reserve  for  Bad  Accounts . 

90 

116 

Reserve  Depreciation  F'urniture . 

200 

100 

Reserve  Depreciation  Autos . 

480 

704 

Reserve  Depreciation  Tools 

30 

65 

Reserve  Depreciation  Merchandise. 

360 

515 

Surplus . 

.  . . .  900 

2,700 

Total  Liabilities  and  Net  Worth.. . . 

. .  .  .20,000 

20,000 
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rent  liabilities  are  those  which  mature  in  a  short 
time.  Fixed  Assets  or  Fixed  Investments  consist  of 
property  that  cannot  be  converted  into  cash  quickly 
except  at  a  sacrifice ;  Fixed  Liabilities  are  those  of  a 
more  permanent  nature,  such  as  mortgages  or  long¬ 
time  notes,  which  do  not  require  immediate  atten¬ 
tion.  The  advisability  of  arranging  the  groups  in 
the  balance  sheet  so  as  to  show  fixed  assets  opposite 
fixed  liabilities  and  current  assets  opposite  current 
liabilities  is  obvious.  The  essential  scheme  of  such 
an  arrangement  is  shown  by  the  following  outline: 

ASSETS  LIABILITIES 

1.  Fixed  Investments  5.  Fixed  Liabilities 

2.  Current  Assets  6.  Current  Liabilities 

NET  WORTH 
4.  Capital  Stock 
8.  Surplus 

Two  of  the  headings  —  Deferred  Assets  and 
Working  Reserves — have  not  yet  been  mentioned. 
Deferred  assets  are  an  important  class  of  assets 
which  can  best  be  described  by  saying  that  they  are 
prepaid  expenses  of  various  kinds.  They  are  not  sat¬ 
isfactorily  classified  as  either  fixed  or  current  assets. 
To  draw  attention  to  their  true  nature,  they  are 
placed  at  the  foot  of  the  page  under  a  distinct 
heading. 

Working  Reserves,  on  the  other  hand,  are  a 
more  important  group,  but  are  merely  auxiliary  to 
the  asset  accounts,  as  will  be  explained  a  little  later. 
They  are  merely  subtraction  or  deduction  accounts 
and  act  as  offsets  to  the  inflated  values  shown  by 
some  of  the  asset  accounts  on  the  other  side. 

1.  Fixed  Investments 

Fixed  Investments  include  assets  of  a  permanent 
nature.  They  are  characterized  by  a  slow  “turn¬ 
over.”  Note  carefully  the  names  of  the  assets  listed 
under  this  heading.  The  return  from  most  of  these 
assets  consists  of  the  service  rendered  by  them  to 
the  business.  They  are  gradually  used  up  through 
rendering  this  service.  In  the  natural  course  of  the 
business  they  are  not  converted  into  cash  within  a 
short  time. 

2.  Current  Assets 

Current  Assets  include  items  of  just  the  oppo¬ 
site  nature.  Current  assets  are  comprised  of  cash, 
or  assets  which  in  the  regular  course  of  business 
will  soon  be  converted  into  cash.  For  instance,  mer¬ 
chandise  will  be  sold  on  account  and  the  account  so 
created  will  in  time  be  paid  in  cash.  Merchandise  is 
thus  changed  into  cash  through  current  business 
transactions.  Therefore,  we  may  say  that  current 
assets  represent  the  cash  or  the  property  from  which 
cash  will  soon  be  realized  to  pay  the  debts  of  the 
business. 

3.  Deferred  Assets 

If  the  contractor-dealer  pays  expense  bills  in 
advance,  he  should  consider  these  items  as  assets, 
because  if  he  had  not  made  these  prepayments  his 
cash  would  appear  that  much  larger.  For  instance, 
if  he  paid  the  January  rent  bill  in  December,  in  or¬ 
der  to  compile  an  accurate  balance  sheet  at  the  end 
of  December  he  must  show  the  January  rent  paid  in 


advance  as  an  asset.  Similarly,  when  he  pays  insur¬ 
ance  or  taxes  for  a  year  in  advance,  it  is  necessary 
that  he  list  as  assets  the  portions  of  such  prepaid 
items  which  apply  to  the  future.  Of  course,  the  value 
of  such  assets  dwindles  with  the  passage  of  time. 
The  payment  of  the  January  rent  would  not  be  shown 
as  an  asset  in  the  balance  sheet  at  the  end  of  Janu¬ 
ary.  Such  prepaid  expenses  are  shown  in  the  bal¬ 
ance  sheet  under  the  special  heading,  “Deferred 
Assets.” 

We  will  now  consider  the  nature  of  the  general 
classes  of  accounts  that  appear  on  the  right  side  of 
the  balance  sheet.  They  will  not  be  explained  in  the 
sequence  in  which  they  are  numbered,  for  it  is  easier 
to  deal  with  them  in  a  different  order. 

7.  Working  Reserves 

Many  assets,  especially  fixed  assets,  decline  in 
value  as  time  passes,  through  the  wear  and  tear  of 
being  used  in  carrying  on  the  business.  This  decline 
in  the  value  of  assets  is  a  loss  or  an  expense  of  doing 
business.  This  loss  is  called  Depreciation.  It  must 
be  reflected  in  the  accounts.  For  the  purpose  of  il¬ 
lustration  let  us  assume  that  our  accounting  equation 
stands : 

Automobiles  $1700  =  Net  worth  $1700. 

The  automobiles  cost  $1700  when  new.  As  time 
passes  they  are  worn  out  and  the  outlay  of  capital 
involved  is  consumed.  It  is  estimated  that  at  the 
end  of  three  years  the  machines  will  have  to  be  re¬ 
placed,  and  at  that  time  an  allowance  of  $700  will  be 
granted  on  the  old  machines.  The  total  depreciation 
charge  for  the  three  years  will,  therefore,  amount 
to  the  difference  between  the  cost  price  and  the 
residual  value  or  $1000.  On  this  basis  we  can  cal¬ 
culate  the  annual  depreciation  charge  for  autos  as 
$333.33  and  the  monthly  depreciation  charge  as 
$27.78.  Each  month  an  entry  must  be  made  that  will 
reflect  this  loss  in  the  accounts.  It  might  be  made 
as  shown  in  these  accounts: 


Dr. 

AUTOS 

Cr. 

Cost . 

. 1,700 

Depreciation . 

To  Balance . 

.  27.73 

. 1,672.27 

Balance . 

1,700 

. 1,672.27 

1,700.00 

Dr. 

NET  WORTH 

Cr. 

Depreciation . 

To  Balance . 

.  27.73  Net  Worth . 

. 1,672.27 

. 1,700 

1,700.00 

Balance . 

1,700 

. 1,672.27 

However,  it  is  desired  to  leave  the  auto  account 
in  its  original  condition  in  order  not  to  lose  sight  of 
the  cost  of  this  asset.  In  order  to  do  this  we  have 
to  enter  the  credit  to  a  separate  auxiliary  account 
called  Reserve  for  Depreciation  on  Automobiles.  The 
automobiles,  therefore,  have  two  accounts;  one  ac¬ 
count  shows  the  original  cost  and  the  other  shows 
the  estimated  amount  of  depreciation.  In  order  to 
obtain  the  present  value  of  the  machines,  it  is  neces¬ 
sary  to  read  the  two  accounts  together.  Do  not 
form  the  idea  that  the  Reserve  for  Depreciation  is  a 
liability  account.  It  is  merely  an  offset  account.  By 
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following  this  method  of  recording  depreciation,  the 
accounts  would  appear  like  this: 


Dr. 

AUTOS 

Cr. 

Cost . 

. 1,700 

RESERVE  DEPRECIATION  AUTOS 

Depreciation . 

. . .  27.73 

Dr. 

■  NET  WORTH 

Cr. 

Net  Worth . 

. . .  1,700 

Depreciation 

.  27.73 

To  Balance. . 

. 1,672.27 

1,700.00 

1,700 

Balance . 

...1,672.27 

The  reserve  for  depreciation  of  furniture  and 
office  appliances  and  the  reserve  for  depreciation  of 
tools  involve  exactly  the  same  principles.  The  re¬ 
serve  for  depreciation  on  merchandise  differs  only 
in  that  the  decline  in  the  value  of  merchandise  arises 
from  obsolescence  and  not  from  wear  and  tear.  The 
i*esei*ve  for  doubtful  notes  and  accounts  receivable, 
likewise,  differs  only  in  the  fact  that  loss  in  value  is 
due  to  the  fact  that  a  certain  percentage  of  the  debt¬ 
ors  fail  to  pay  their  bills.  These  accounts  are  fully 
discussed  later  in  the  course.  The  principle  that  you 
should  grasp  at  this  point  is  that  working  reserves 
are  merely  auxiliary  accounts  that  must  be  read  in 
conjunction  with  the  a.sset  accounts  in  order  to  arrive 
at  the  present  values. 

5.  Fixed  Liabilities 

Fixed  Liabilities  is  a  tenn  used  to  include  all 
debts  that  do  not  mature  within  a  year  from  the 
date  of  the  balance  sheet.  It  would  include  such 
debts  as  mortgages  and  long-time  notes.  The  con¬ 
tractor-dealer  will  in  most  cases  not  have  any  long¬ 
term  debt  of  this  kind. 

6.  Current  Liabilities 

The  heading  Current  Liabilities  includes  all 
debts  that  must  be  paid  within  one  year  from  the 
date  of  the  balance  sheet.  The  importance  of  the 
relationship  between  Current  Assets  and  Current 
Liabilities  has  already  been  pointed  out.  Note  what 
debts  are  classified  as  current. 

4.  Capital  Stock 
8.  Surplus 

The  Net  Worth  accounts  shown  in  this  balance 
sheet  are  intended  for  a  corporation.  Ownership  of 
a  business  organized  as  a  corporation  is  evidenced 
by  shares  of  capital  stock.  Each  share  of  stock  is 
issued  at  a  valuation  stamped  upon  it.  This  valua¬ 
tion  is  called  the  par  or  face  value  of  the  stock.  The 
coi-poration  whose  balance  sheet  is  shown  in  this 
lesson  issued  100  shares  of  capital  stock  at  a  par 
value  of  $100  per  share,  making  a  total  of  $10,000. 

The  net  worth  of  a  corporation  is,  of  course,  rep¬ 
resented  by  the  excess  of  assets  over  liabilities.  Be¬ 
cause  of  legal  requirements  this  figure  is  divided  into 
two  sections: 

1.  Capital  Stock — which  represents  the  total  par  value 

of  the  stock  outstanding. 

2.  Surplus  — which  represents  the  difference  be¬ 

tween  the  capital  stock  and  the  net 
w’orth  fig^ure. 


I  This  course  is  conducted  in  connection  with  the  | 

I  Extension  Division  of  the  University  of  California,  f 

I  the  complete  text  appearing  in  these  pages.  Stu-  | 

I  dents  of  the  course  may  obtain  supplementary  | 

I  material  by  application  to:  | 

I  Extension  Division,  | 

I  Room  301  California  Hall,  | 

I  University  of  California,  I 

I  Berkeley,  Cal.  | 
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If  the  net  worth  figure  is  less  than  the  par  value  of 
the  capital  stock  outstanding  the  difference  is  shown 
in  red  ink  to  indicate  that  it  is  to  be  subtracted  from 
the  capital  stock  figure  in  order  to  arrive  at  the  true 
net  worth.  This  red  ink  figure  is  called  a  deficit.  In 
opening  a  set  of  accounts  for  the  first  time  the  fol¬ 
lowing  calculations  are  made.  These  figures  are  taken 
from  the  1919  balance  sheet  shown: 

Assets  . 20,000  Capital  Stock . 10,000 

Less — Working  '  Surplus  .  900 

Reserves  ....  1,160  18,840 

Less — Liabilities  ..  7,940 

Net  Worth .  10,900  10,900 

If  the  business  is  not  organized  as  a  coi^poration, 
these  two  accounts  are  not  used.  If  one  man  owns 
the  business,  the  net  worth  is  shown  in  the  balance 
sheet  under  that  title.  It  is  written  in  on  a  blank 
line  like  this : 

Net  Worth . $10,900 

If  the  business  is  organized  as  a  partnership  two 
or  more  such  net  worth  accounts  must  be  shown.  A 
net  worth  account  must  be  shown  for  each  partner 
in  order  to  indicate  how  the  ownership  is  distributed. 
Suppose  that  Jones,  Smith,  and  Brown  owned  the 
Acme  Electric  Co.  as  partners  and  that  their  shares 
were  14.  J/i.  respectively.  The  net  worth  ac¬ 
counts  would  be — 


(H)  Net  Worth  Acet — Mr.  Jones .  $5,450 

(%)  Net  Worth  Acet — Mr.  Smith .  2,725 

( 14  )  Net  Worth  Acet — Mr.  Brown .  2,725 


Total  Net  Worth .  $10,900 


HARDENED  COPPER 

There  is  nothing  new  or  mysterious  about  hard¬ 
ened  copper.  It  is  not  one  of  the  lost  arts ;  immense 
quantities  are  in  commercial  use  and  added  uses  for 
it  are  being  found  every  day.  There  are  two  well- 
kno\vn  methods  of  hardening  copper;  the  first  by 
means  of  mechanical  working,  while  the  second  is 
to  alloy  it  with  a  certain  amount  of  another  metal 
and  in  some  cases  with  more  than  one  metal.  As 
examples  of  the  first  kind  of  hardened  copper,  we 
may  consider  hard  drawn  copper  wire  and  cold  drawn 
tubing.  The  wire  used  for  every-day  trolley  systems 
is  a  good  example  of  one  of  these  classes.  Copper 
hardened  by  the  second  method  is  not  usually  re- 
feiTed  to  as  copper  but  as  brass  and  bronze.  Cuprous 
oxide  is  soluble  in  molten  copper  and  alloys  with  it 
in  exactly  the  same  sense  as  the  metals  mentioned 
above.  Copper  treated  .in  this  way  is  considerably 
harder  than  the  pure  metal  but  is  unsuited  for  most 
commercial  purposes. 
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SPARKS — Current  Facts,  Figures  and  Fancy 


(If  all  the  horsepower  were  produced  by  horses,  how  many  horses  would  there  be  left  for 
making  sausage?  How  long  does  it  take  to  lay  six  miles  of  cable?  What  are  the  highest 
and  lowest  points  in  the  United  States?  How  much  tobacco  does  the  West  use?  No,  this  is 
not  another  Edison  questionnaire;  and  to  prove  that  we  do  not  expect  you  to  possess  all  this 
miscellaneous  knowledge,  we  append  the  material  for  the  answers,  with  several  extra  items 
thrown  in. — The  Editor.) 


The  “luxury  tax”  on  tobacco  brought  in  a  reve¬ 
nue  of  $156,188,659.90  in  1919,  California’s  shai’e  of 
this  being  $1,739,183.06. 

*  *  * 

A  new  mechanical  process  for  the  manufacture 
of  plate  glass  is  said  to  dispense  entirely  with  glass 
blowers.  It  is  reported  that  this  process,  which  pro¬ 
duces  perfectly  uniform  glass  wdth  a  fine  polish,  will 
probably  be  introduced  shortly  in  all  large  plate-glass 
factories  in  Bohemia. 

](e  4e  4c 

A  rural  district  classification  scheme  has  re¬ 
cently  been  completed  in  the  Province  of  Nyland  in 
Finland.  The  inhabitants  of  the  district  organized 
a  company  on  the  plan  of  each  user  of  current  sub¬ 
scribing  for  shares  in  proportion  to  the  number  of 
lamps  and  the  amount  of  horsepower  that  he  uses. 

*  *  * 


signalmen  on  the  ground  to  it.  When  over  the  point 
at  the  other  end  of  the  stretch  of  gi'ound  to  be  cov¬ 
ered  the  wire  was  cut  from  the  reel  and  the  free 
end  weighted,  marked  and  dropped.  The  men  below 
merely  had  to  pick  it  up  and  connect  it  to  begin 
talking  with  the  forces  at  the  other  end.  Of  the 
eight  minutes,  six  were  spent  in  flight  and  the  other 
two  in  making  connections. 

*  *  * 

An  automatic  clock  corrected  daily  by  wireless 
impulse  from  Washington,  is  among  recently  per¬ 
fected  inventions.  The  clock  is  self-winding,  and 
will  not  only  indicate  the  time  itself,  but  will  operate 
and  control  any  number  of  secondary  clocks.  The 
apparatus  is  so  designed  that  it  selects  the  one  signal 
flashed  at  the  exact  hour  of  12  noon,  and  makes  pos¬ 
sible,  it  is  believed,  for  the  first  time  the  synchroniz¬ 
ing  of  time-pieces  all  over  the  country  by  wireless. 
«  «  * 


Foreign  trade  by  air  is  an  everyday  matter  now. 
During  1920  goods  to  the  value  of  about  $5,080,775 
were  imported  or  exported  by  Great  Britain  by  air 
routes.  Clothes  and  furs  were  the  chief  articles  im¬ 
ported  mainly  from  France.  Electric  lamp  parts, 
uireless  apparatus,  and  moving  picture  films  were 
also  listed  among  the  goods  handled  in  this  way. 

*  *  * 

It  is  fortunate  that  horses  are  not  required  to 
produce  horsepower,  for  if  one  horse  could  furnish 
one  horsepower,  19,000,000  of  the  23,000,000  horses 
in  the  United  States  would  be  occupied  in  producing 
the  electric  power  now  so  satisfactorily  produced  by 
the  central  stations  of  the  country.  In  1902,  how¬ 
ever,  1,500,000  horses  would  have  been  sufficient. 

«  «  ♦ 

Loud-speaking  telephones  are  now  used  to  call 
streets  on  a  New  York  Subway  line.  The  man  mak¬ 
ing  the  announcement  can  speak  in  ordinary  tones 
into  the  transmitter,  and  the  words  are  given  out 
clearly  in  the  various  cars.  It  seems  reasonable  to 
expect  that  the  system  will  soon  be  used  on  trans¬ 
continental  trains  for  the  “first  call  for  dinner,”  and 
to  relieve  the  indefatigable  train  announcer  at  large 
depots. 

*  *  * 

Laying  a  telegraph  cable  in  eight  minutes  is  the 
latest  contribution  of  the  airplane  to  the  general 
speeding-up  of  the  human  race.  The  cable  in  ques¬ 
tion  was  a  six-mile  stretch  of  land  telegraph  cable  in 
Sweden.  Tlie  cable  was  unreeled  from  the  machine 
in  flight  with  a  flag  marker  at  the  end  to  guide 


Indicative  of  conditions  in  the  oil  industry  is 
the  report  that  while  828,223  tons  of  fuel  and  355,- 
494  tons  of  refined  oils  went  from  the  Atlantic  to  the 
Pacific  via  the  Panama  Canal  during  1920,  shipments 
in  the  other  direction  were  too  small  to  obtain  separ¬ 
ate  classification  in  the  Canal  records.  Of  steel  and 
iron,  157,405  tons  were  shipped  by  the  same  route 
from  Atlantic  to  Pacific,  though  not  necessarily  to 
United  States  ports. 

*  *  * 

The  highest  and  lowest  points  in  the  United 
States  are  both  located  in  California,  and  within  90 
miles  of  each  other.  Mount  Whitney,  the  highest 
point,  is  14,501  feet  above  sea  level,  and  a  depression 
in  Death  Valley  is  276  feet  below  sea  level.  The 
highest  and  lowest  points  in  the  world  are  respec¬ 
tively,  Mount  Everest,  29,002  feet  above  sea  level, 
and  the  shores  of  the  Dead  Sea,  1,290  feet  below 
sea  level. 

*  *  * 

Market  reports  by  wireless  are  an  innovation  re¬ 
cently  arranged  for  by  the  Bureau  of  Markets,  U.  S. 
Department  of  Agriculture.  Wireless  stations  of  the 
U.  S.  Post  Office  Department  are  used,  and  as  each 
has  a  radius  of  approximately  300  miles,  farmers 
located  in  twelve  central  and  ten  eastern  states  are 
able  to  obtain,  either  directly  or  through  local  wire¬ 
less  receiving  agencies,  information  on  prices  and 
conditions  at  the  leading  agricultural  market  centers 
and  shipping  points  on  the  same  day  on  which  bus¬ 
iness  is  transacted. 
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Builders  of  the  West 


WHATSOEVER  thy 
hand  hndeth  to  do, 
do  it  with  thy 
might.”  This  text  is  so  com¬ 
pletely  apropos  of  the  presi¬ 
dent  of  the  Los  Angeles 
Chamber  of  Commerce  that  it 
is  used  here  to  identify  a 
human  machine  whose  elec¬ 
trical  angles  are  many.  He 
is  high  voltage,  constant  cur¬ 
rent,  magnetic,  energetic  and 
direct-connected  to  the  job  of 
“doing  something.” 

In  every  community 
there  are  a  few  men  who.se 
names  are  immediately  men¬ 
tioned  when  there  is  a  job 
which  requires  hard  work  and 
straight  thinking.  Such  a 
man  is  Sylvester  L.  Weaver, 
who  has  taken  an  important 
part  in  the  civic  affairs  of 
Los  Angeles  for  the  past 
twenty-five  years. 

Mr.  Weaver  was  bom  in 
St.  Louis  in  1878  and  re¬ 
ceived  his  training  in  the  pub¬ 
lic  schools  of  that  city.  He 
comes  of  a  family  of  pioneers 
in  Missouri,  where  his  father 
was  a  manufacturer  of  sew¬ 
ing  machines,  and  his  grand¬ 
father  before  him  was  en¬ 
gaged  in  the  early  manufac¬ 
turing  activities  of  the  dis¬ 
trict. 

In  1895  Weaver,  obey¬ 
ing  the  injunction  to  “Go  West,  young  man,”  moved  to  Los 
Angeles,  where  he  immediately  entered  the  building  material 
field.  In  1909  he  organized  the  Weaver  Roof  Manufacturing 
Company,  which  is  his  principal  commercial  connection  at 
this  time.  This  is  a  large  industry,  doing  a  business  through¬ 
out  the  coast  cities  and  also  exporting  to  Mexico  and  South 
America. 

Of  his  early  days  in  St.  Louis,  Weaver  says  very 
little.  He  seems  to  consider  the  day  he  landed  in  Los  Angeles 
the  real  beginning  of  his  existence,  and  from  that  day  he 
had  but  one  purpose,  which  may  be  summed  up  in  the  new 
slogan,  “Straight  ahead.”  From  the  first  he  found  time  to 
devote  to  interests  outside  of  his  immediate  business,  and  in 
1910  he  was  elected  a  director  in  the  Building  Material  Deal¬ 
ers’  Association  and  later  served  two  terms  as  president  of 
that  organization.  He  was  soon  observ’ed  by  other  business 
men  of  Los  Angeles  as  a  dynamic  young  fellow  who  put  his 
entire  energy  into  any  task  that  was  assigned  him,  and  in 
1916  he  was  appointed  chairman  of  the  Industrial  Develop¬ 
ment  Committee  of  the  Chamber  of  Commerce,  a  position 
which  he  held  for  two  years.  Soon  after  this  he  was  made 
a  director  of  the  Chamber  and  also  chairman  of  the  Com¬ 
mittee  of  Harbor  Development  and  Foreign  Trade.  In  1919 
he  became  second  vice-president,  the  following  year  first  vice¬ 


SYLVESTER  L.  WEAVER 

WhoM  untiring  energy  has  been  consistently  devoted  to  the  service  of 
his  city,  state  and  country,  and  who,  though  he  is  one  of  the  busiest 
citizens  this  side  of  the  Rockies,  always  has  time  to  work  for  any  new 
movement  that  will  send  the  West  “Straight  Ahead.” 


president,  and  now  is  presi¬ 
dent  of  the  Los  Angeles 
Chamber  of  Commerce. 

During  the  war  Weaver 
was  a  “Dollar  a  year  man”  in 
Washington,  where  he  repre¬ 
sented  the  three  coast  states 
on  the  War  Industries  Board. 
He  had  previously  served  as 
Regional  Director  of  the  ten 
southern  counties  of  Califor¬ 
nia.  About  the  same  time, 
he  was  also  chairman  of  the 
Red  Cross  Roll  Call  as  well 
as  of  the  “Build  Your  Own 
Home”  Committee. 

One  performance  which 
established  Weaver  as  a  live 
wire  during  the  war  was 
when  the  Chamber  of  Com¬ 
merce  felt  the  need  of  rein¬ 
forcing  its  organization  and 
had  him  take  charge  of  the 
committee  which  was  known 
as  “Till  Berlin  Falls.”  Under 
his  able  leadership,  in  a  one- 
day  drive  in  which  he  was 
assisted  by  one  thousand  vol¬ 
unteers,  the  membership  was 
doubled  and  at  the  same  time 
the  dues  were  raised. 

As  a  director  of  the  San 
Diego  Exposition  he  took  the 
afternoon  train  every  Friday 
during  the  year  and  spent  the 
week-end  at  the  Fair.  He  has 
made  two  trips  to  Mexico  in 
the  interest  of  the  Chamber, 
and  has  just  returned  from  an  Eastern  trip  devoted  to ’the 
study  of  foreign  trade  conditions. 

He  belongs  to  many  organizations,  not  so  much  because 
he  likes  to  pay  dues,  but  rather  because  every  organization 
seems  incomplete  until  he  has  joined  its  ranks,  and  once  es¬ 
tablished  as  a  member  he  is  immediately  put  to  work.  He  goes 
to  all  important  meetings,  attends  countless  conferences, 
keeps  all  his  appointments,  participates  in  all  the  excursions 
and  still  has  time  to  conduct  his  own  affairs. 

There  is  no  one  in  the  West  who  takes  a  keener  interest 
in  hydroelectric  development  than  Mr.  Weaver,  and  at  the 
many  meetings  and  conventions  he  attends,  he  takes  advan¬ 
tage  of  every  opportunity  to  emphasize  the  necessity  of  com¬ 
pletely  .supporting  the  program  of  our  public  utility  corpora¬ 
tions  upon  which  the  industrial  future  of  this  community 
depends. 

One  cannot  get  an  adequate  conception  of  this  man  from 
a  sketch  of  this  sort.  He  must  be  met  to  be  appreciated. 
Within  two  minutes  one  is  conscious  of  his  great  energy,  his 
clear  vision,  his  determination  to  do  it,  if  it  means  advance¬ 
ment  for  California.  To  Sylvester  L.  Weaver,  whose  con¬ 
structive  genius  indelibly  brands  him  as  a  Builder  of  the  West, 
this  issue  of  Journal  of  Electricity  and  Western  Industry  is 
affectionately  dedicated. 
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Frederick  J.  Koster,  chairman  of  the  board  of  directors 
of  the  United  States  Chamber  of  Commerce,  past  president 

of  the  San  Francisco  Cham¬ 
ber  of  Commerce,  and  presi¬ 
dent  of  the  California  Barrel 
Company,  is  to  be  one  of  the 
principal  speakers  at  the  an¬ 
nual  banquet  of  the  Pacific 
Coart  division  of  the  National 
Electric  Light  Association  at 
Del  Monte  on  June  10.  Mr. 
Koster  is  well  known  not  only 
for  his  activities  in  the  United 
States  Chamber  of  Commerce 
and  the  important  part  that 
he  plays  in  the  industrial  life 
of  the  West,  but  also  for  the 
fact  that  he  takes  part  in  every  mbvement  that  has  to  do 
with  the  upbuilding  of  the  West.  He  was  one  of  the  leading 
figures  in  the  recent  meeting  held  at  Sacramento  which  had 
for  its  object  the  bringing  together  of  the  different  org^an- 
izations  devoted  to  improving  industrial  and  agricultural  con¬ 
ditions.  Without  doubt  the  electrical  industry  will  gain  an 
insight  into  the  part  that  the  other  important  industries  of 
hte  West  are  playing  from  a  man  eminently  fitted  to  tell 
them,  and  one  who  knows  perhaps  better  than  anyone  else 
the  industrial  possibilities  of  this  empire  West  of  the  Rockies. 

Charles  A.  Bock  will  have  charge  of  the  new  department 
of  the  Califoi-nia  Railroad  Commission  which  will  be  respon¬ 
sible  for  all  detail  work  in  connection  with  automobile  stage 
and  truck  matters. 

John  D.  Isaacs,  chief  consulting  engineer  of  the  South¬ 
ern  Pacific  Company,  is  in  San  Francisco.  While  here  he  will 
confer  with  the  division  superintendents  concerning  prob¬ 
lems  in  connection  with  the  maintenance  of  the  company’s 
properties. 

E.  M.  Chandler,  fonnerly  chief  engineer  of  the  Wash¬ 
ington  State  Reclamation  Service,  who  has  recently  been 
appointed  acting  secretary  of  the  American  Society  of  Civil 
Engineers,  was  given  a  testimonial  dinner  at  the  Rainier 
Club,  Seattle,  previous  to  leaving  for  the  East. 

R.  J.  Wensley,  engineer  in  charge  of  automatic  .sub- 
.station  equipment  for  the  Westinghouse  Electric  and  Manu¬ 
facturing  Company,  gave  an  illustrated  technical  talk  on  the 
design  and  application  of  automatic  sub-station  equipment  at 
the  Engineers’  Club,  San  Francisco. 

R.  E.  Fisher,  manager  of  the  commercial  department  of 
the  Pacific  Gas  &  Electric  Company,  was  a  recent  Salt  Lake 
City  visitor.  Mr.  Fisher  was  on  his  way  to  New  York,  and 
stopped  off  in  Salt  Lake  for  a  short  visit  with  officials  of  the 
commercial  department  of  the  Utah  Power  &  Light  Company. 

W.  L.  Rhodes  of  the  Rhodes  Brothers  Company,  Seattle 
and  Tacoma,  was  recently  elected  by  the  trustees  of  the 
Seattle  Chamber  of  Commerce  as  a  trustee  to  fill  the  vacancy 
.  caused  by  the  death  of  his  brother,  A.  J.  Rhodes.  Mr.  Rhodes 
at  present  is  vice-chairman  of  the  civic  bureau,  and  has  been 
an  active  worker  in  the  chamber  for  a  number  of  years. 

John  H.  McIntosh,  state  manager  of  the  A.ssociated  In¬ 
dustries  of  Montana  and  secretary  of  the  Silver  Bow  Employ- 
ei-s’  Club,  has  resigned  these  positions  to  accept  that  of  man¬ 
ager  of  the  Associated  Industries  of  the  State  of  Washington. 
Mr.  McIntosh  has  been  the  chief  executive  of  the  Montana 
Associated  Industries  since  its  inception  a  few  years  ago. 


Moritz  Thomsen,  president  of  the  Centennial  Milling 
Company  of  Seattle,  was  recently  elected  president  of  the 
Albers  Bros.  Milling  Company,  which  has  established  plants 
in  Seattle,  San  Francisco,  Los  Angeles,  Portland,  Bellingham, 
Oakland,  and  Ogden.  The  head  offices  of  the  Albers  Bros. 
Milling  Company,  with  President  Thomsen  as  executive  head, 
will  be  established  in  Seattle  at  once. 

R.  J.  C.  Wood  and  H.  Michener,  electrica  lengineers  for 
the  Southern  California  Edison  Company,  who  have  done 
remarkable  work  with  Professor  H.  J.  Ryan  on  insulation  of 
220,000-volt  transmission  lines,  have  attended  the  N.  E.  L.  A. 
convention  at  Chicago.  Following  the  convention  they  are 
visiting  all  of  the  insulator  factories  and  high-voltage  re¬ 
search  laboratories  in  the  Eastern  states  and  Canada. 

Dexter  S.  Kimball,  dean  of  the  College  of  Engineering 
of  Cornell  University,  has  been  nominated  president  of  the 
American  Society  of  Mechanical  Engineers.  Dean  Kimball  is 
a  graduate  of  Stanford  University,  and  was  for  many  years 
conn“ct''d  wth  the  Union  Iron  Works  of  San  Francisco. 
Robert  Sibley,  editor  of  Journal  of  Electricity  and  Western 
Industry,  has  been  nominated  one  of  the  three  vice-presidents. 

David  Rodgers,  who  during  the  war  established  a  world¬ 
wide  reputation  as  a  .«t3el  shipbuilding  expert  while  associated 
as  general  manager  with  the  Skinner  &  Eddy  shipbuilding 
interests  in  Seattle,  recently  organized  and  incorporated  the 
Seattle  Shipbuilding  and  Drydock  Company.  The  concern 
has  purchased  the  floating  drydock  and  equipment  of  the  old 
Seattle  Drydock  Company,  and  has  established  a  large  shop 
for  marine  repair  work  on  the  King  Street  pier  in  Seattle. 

C.  H.  Talmage,  manager  of  the  Salt  Lake  City  office  of 
the  Western  Electric  Company,  has  been  granted  a  six  months 
leave  of  absence  from  his  duties  with  that  company,  and  will 
become  associated  temporarily  with  the  insurance  department 
of  the  Columbia  Trust  Company  of  Salt  Lake  City.  Mr.  Tal¬ 
mage  has  had  charge  of  the  Salt  Lake  office  of  the  Western 
Electric  Company  for  several  years,  and  his  term  of  service 
with  the  company  has  covered  a  total  period  of  twenty  years. 
He  was  fomrierly  in  charge  of  their  office  at  Kansas  City,  Mo. 

Arthur  W.  Berresford,  president  of  the  American  Insti¬ 
tute  of  Electrical  Engineers  and  vice-president  and  general 

manager  of  the  Cutler-Ham¬ 
mer  Manufacturing  Company, 
will  preside  at  the  annual 
convention  of  the  A.  1.  E.  E. 
at  Salt  Lake  City,  June  21- 
24,  1921.  Mr.  Berresford 

graduated  from  Brooklyn 
Polytechnic  Institute  in  1892 
and  from  Cornell  University 
in  1893.  After  graduation  he 
was  employed  by  various 
manufacturing  companies  un¬ 
til  1900,  when  he  entered  the 
employ  of  the  Cutler-Ham¬ 
mer  Manufacturing  Company 
as  engineer.  The  following  year  he  was  made  superintendent 
of  the  company,  and  in  1906  vice-president  and  general  man¬ 
ager,  which  position  he  now  holds.  Mr.  Berresford’s  official 
activities  in  the  American  Institute  of  Electrical  Engineers 
began  in  1909,  when  he  was  elected  manager,  which  position 
he  held  until  1912,  when  he  was  elected  vice-president.  At 
the  last  convention  of  the  A.  1.  E.  E.  Mr.  Berresford  was 
elected  president.  His  life  work  has  been  with  a  company 
who.se  efforts  have  been  to  make  safer  the  use  of  electricity 
in  industry,  and  the  industrial  and  electrical  West,  vitally 
interested  in  this  work,  welcome  the  national  president  of 
the  American  Institute  of  Electrical  Engineers. 


June  15,  1921] 


Journal  of  Electricity  and  Western  Industry 


653 


! 


James  H.  MciGraw,  president  of  the  McGraw-Hill  Com¬ 
pany,  is  in  San  Francisco  and  expects  to  make  an  extended 

visit  on  the  Pacific  Coast. 
While  in  the  West,  Mr.  Mc- 
Graw  will  have  an  oppor¬ 
tunity  to  study  the  needs  of 
this  rapidly  growing  indus¬ 
trial  section  of  the  country  in 
order  to  develop  further  the 
service  that  is  given  to  it 
through  the  technical  publi¬ 
cations  of  the  company.  In 
addition  to  the  Journal  of 
Electricity  and  Western  In¬ 
dustry,  which  is  devoted  to 
the  upbuilding  of  the  indus¬ 
trial  West  and  the  countries 
bordering  on  the  Pacific,  the  McGraw-Hill  Company  publishes 
ten  other  engineering  magazines  which  are  national  in  their 
scope.  Mr.  McGraw  has  been  a  forceful  factor  in  developing 
the  technical  engineering  magazines  to  their  present  position 
where  they  render  a  distinct  service  to  the  engrineering  side 
of  industry.  Recently  he  has  taken  an  active  part  as  a  mem¬ 
ber  of  the  super-power  survey  committee,  and  will  investigate 
similar  movements  that  are  under  way  in  the  West.  Mr.  Mc¬ 
Graw’  expects  to  attend  the  convention  of  the  Pacific  Coast 
N.  E.  L  A.  convention  at  Del  Monte. 

George  C.  Campbell,  general  manager  of  the  Truckee 
River  General  Electric  Company,  of  Reno,  Nevada,  is  a  busi¬ 
ness  visitor  in  San  Francisco. 

C.  R.  Higson,  assistant  to  the  general  superintendent  of 
the  Utah  Fow’er  &  Light  Company,  has  been  elected  secre¬ 
tary  of  the  Utah  chapter  of  the  A.  I.  E.  E. 

O.  B.  Coldwell,  of  Portland,  and  Robert  Sibley,  of  San 
Francisco,  were  elected  vice-presidents  of  the  A.  I.  E.  E.  at 
the  annual  election  held  in  New’  York  in  May. 

J.  P.  Growdon,  electrical  engineer  for  the  City  of  Seattle 
Skagit  River  developnvent,  w’as  elected  chairman,  and  E.  S. 
Code  secretary,  of  the  Seattle  Section  of  the  A.  I.  E.  E.  at  the 
annual  meeting. 

Milan  S.  Mitrovitch,  electrical  engineer,  has  returned  to 
San  Franci.sco  from  the  Canal  Zone,  where  he  has  been  for 
the  past  two  years.  He  is  leaving  for  British  Columbia  to 
accept  a  position  there. 

W.  P.  MeJ,  formerly  in. the  valuation  department  of  the 
Pacific  Gas  &  Electric  Company,  w’ho  has  spent  the  last  year 
in  the  Haw’aiian  Islands,  has  again  returned  to  California 
and  is  residing  in  Berkeley. 

F.  S.  Hunting,  factory  manager  of  the  Fort  Wayne 
Works  of  the  General  Electric  Company,  is  a  recent  visitor 
to  Los  Angeles.  He  is  the  father  of  R.  W.  Hunting  of  the 
Pacific  States  Electric  Company. 

James  M.  Wakeman.  retiring  general  manager  of  the 
Society  for  Electrical  Development,  Inc.,  was  given  a  testi¬ 
monial  dinner  at  the  McAlpin  Hotel,  New  York,  by  the  pres¬ 
ent  and  former  members  of  the  staff  of  the  society. 

Harry  Turner,  general  manager  of  the  Montana  Elec¬ 
tric  Company,  with  headquarters  in  Butte,  Mont.,  passed 
through  San  Francisco  recently  on  his  w’ay  to  the  Haw’aiian 
Islands,  where  he  goes  to  spend  several  weeks  on  a  vacation. 

A.  B.  West,  general  manager,  E.  B.  Criddle,  general 
agent,  and  C.  O.  Poole,  chief  engineer  of  the  Southern  Sierras 
Power  Company,  are  in  San  Francisco  on  business  and  will 
attend  the  N.  E.  L.  A.  Convention  at  Del  Monte  before  return¬ 
ing  to  Southern  California. 

William  M.  Green,  engineer  for  the  United  States  Rec¬ 
lamation  Service  from  the  Denver  office,  is  now  at  Green 
River,  Utah,  and  has  been  assigned  the  duty  of  determining 
the  most  economical  and  feasible  plan  for  supplying  w’ater 


from  the  Green  River  to  the  land  located  above  the  level  of 
the  river  in  Emery  and  Grand  counties. 

J.  B.  Farquhar,  general  agent  of  the  Washington  Water 
Power  company  in  charge  of  outside  distribution  systems, 
left  Friday  evening.  May  20,  to  attend  the  annual  meeting 
of  the  National  Electric  Light  Association  May  31  to  June  3. 
M.  W.  Birkett,  assistant  general  manager  of  the  company, 
also  attended  the  convention  and  was  already  in  Chicago 
at  the  time  of  Mr.  Farquhar ’s  departure  from  Spokane. 

Willis  H.  Booth,  of  the  Guarantee  Trust  Company  of  New’ 
York  and  formerly  one  of  the  founders  of  the  Hotpoint  plant 
at  Ontario,  California,  is  chairman  of  the  American  Com¬ 
mittee  on  Finance  that  will  present  a  program  before  the  In¬ 
ternational  Chamber  of  Commerce  at  the  conferences  to  be 
held  in  London,  England,  during  the  w’eek  of  June  27.  The 
theme  of  the  conference  will  be  “The  Restoration  of  the 
World’s  Commerce.” 

M’lan  R.  Bump,  chief  engineer  for  Henry  L.  Doherty  & 
Company,  of  New  York,  w’as  elected  president  of  the  N.E.L.A. 
at  the  closing  session  of  the  annual  convention  held  in 
Chicago.  Other  officers  elected  w’ere:  first  vice-president, 
Frank  W.  Smith,  United  Electric  Light  and  Power  Company, 
New’  York;  .second  vice-president,  Walter  H.  Johnson,  Phil¬ 
adelphia  Electric  Company;  third  vice-president,  Franklin  T. 
Griffith,  Portland  Railway,  Light  and  Power  Company,  Port¬ 
land,  Ore.;  fourth  vice-president,  J.  E.  Davidson,  Nebraska 
Pow’er  Company,  Omaha,  and  treasurer,  H.  C.  Abell,  Ameri¬ 
can  Light  and  Traction  Company,  New  York. 

Franklin  T.  Griffith,  president,  O.  B.  Coldwell,  vice-presi¬ 
dent,  and  R.  R.  Robley  of  the  Portland  Railw’ay  Light  &  Powrer 
Company,  George  L.  Meyers,  assistant  to  the  president,  L.  A. 
McArthur,  general  manager,  John  V.  Strange,  assistant  gen¬ 
eral  manager,  and  M.  J.  Wilkinson,  assistant  secretary  and 
treasurer  of  the  Pacific  Pow’er  &  Light  Company,  are  attend¬ 
ing  the  convention  of  the  National  Electric  Light  Association 
at  Chicago.  It  is  understood  the  Portland  delegates  will  make 
an  effort  to  have  the  national  convention  held  in  Portland  in 
1925,  during  the  world  fair. 

Lee  H.  Newbert,  president  of  the  Pacific  Coast  division 
of  the  National  Electric  Light  Association  and  manager  of 

the  East  Bay  division  of  the 
Pacific  Gas  &  Electric  Com¬ 
pany,  w’ill  preside  at  the  an¬ 
nual  convention  of  the  Pacific 
Coast  division,  N.  E.  L.  A., 
W’hich  is  to  be  held  at  Del 
Monte,  June  7  to  11.  Mr. 
Newbert  is  well  know’n 
through  his  w’ork  as  chair¬ 
man  of  the  advisory  commit¬ 
tee  of  the  California  Elec¬ 
trical  Co-operative  Campaign 
as  w’ell  as  his  many  other 
activities.  “Lee”  New’bert,  as 
he  is  affectionately  known  in 
the  electrical  indu.stry,  started  to  w’ork  for  the  Pacific  Gas  & 
Electric  Company  in  1900  in  the  Marysville  district,  but  was 
soon  after  transferred  to  the  head  office  to  take  charge  of 
the  sales  department,  and  later  he  became  manager  of  the 
commercial  department.  With  the  reorganization  of  the 
company  last  fall  Mr.  Newbert  was  given  charge  of  the  East 
Bay  division  of  the  company.  This  promotion  was  in  recog¬ 
nition  of  his  ability  to  handle  the  details  of  a  big  job,  as  this 
is  the  largest  geographical  unit  in  the  Pacific  Gas  &  Electric 
Company.  The  Pacific  Coast  division,  N.  E.  L.  A.,  has  had  a 
successful  year  under  Mr.  Newbert’s  leadership,  and  the  com¬ 
ing  convention  promises  to  be  one  of  the  most  important  ever 
held  by  the  organization;  it  w’ill  be  largely  due  to  Lee  New¬ 
bert’s  faculty  of  organization  and  the  w’orking  out  of  details. 


654 


Journal  of  Electricity  and  Western  Industry 


[Vol.  46— No.  12 


Business  Activities  in  Western  Market  Centers 


SAN  FRANCISCO 


Business  throughout  the  Bay  district 
has  suffered  as  the  result  of  the  strike 
in  the  building  trades  and  the  seaman’s 
strike.  Shipping  has  improved  dur¬ 
ing  the  past  few  days,  and  it  is  an¬ 
nounced  that  sailings  on  regular  sched¬ 
ule  will  be  resumed  within  a  short 
time.  The  resumption  of  regular  sail¬ 
ings  will  have  a  particularly  favorable 
effect,  as  an  increasing  proportion  of 
the  transcontinental  freight  is  coming 
to  San  Francisco  as  well  as  to  other 
Pacific  Coast  ports  by  the  all-water 
route.  Building  in  the  Bay  counties  is 
completely  tied  up  as  the  result  of  the 
strike;  it  is  estimated  that  construction 
to  the  amount  of  $25,000,000  is  affected. 
Building  permits  in  San  Francisco  have 
.shown  a  decided  drop  during  the  past 
few  weeks.  The  strike  has  continued  a 
sufficient  length  of  time  to  affect  the 
buying  power  of  the  community,  par¬ 
ticularly  in  the  more  stable  lines. 

Of  particular  importance  is  the  an¬ 
nouncement  that  the  builders  of  San 
Francisco  will  be  operating  on  the 
American  plan  in  the  future.  This 
promises  to  be  the  beginning  of  a  move¬ 
ment  for  the  industrial  freedom  of  the 
city.  San  Francisco  has  labored  under 
a  severe  handicap  in  the  fact  that  the 
labor  unions  have  been  controlled  by 
leaders  who  have  been  unprogressive 
and  shortsighted.  In  deciding  upon  the 
location  of  western  factories  the  city 
has  been  passed  by  for  those  in  which 
labor  conditions  have  been  more  favor¬ 
able.  It  is  earnestly  to  be  hoped  that 
the  attempt  to  operate  under  new  con¬ 
ditions  will  prove  successful.  In  the  long 
run  the  open  shop  has  demonstrated 
that  it  is  the  best  for  both  employer 
and  employe.  San  Francisco  cannot 
become  an  industrial  city  until  labor 
conditions  have  changed  for  the  better. 

Unemployment  of  others  besides  those 
affected  by  strikes  is  considerable. 

Collections  continue  slow. 


LOS  ANGELES 


There  has  been  an  improvement  in 
general  conditions  in  this  city  for  the 
last  half  of  May.  Retail  sales  are  brisk, 
except  in  some  lines  of  spring  and  sum¬ 
mer  clothing,  which  have  been  retarded 
on  account  of  cold  weather.  New  build¬ 
ing  continues  to  be  the  principal  activ¬ 
ity,  with  2,624  permits  for  the  month 
of  May,  for  a  total  valuation  of  $7,434,- 
000.  This  is  the  greatest  total  for  a 
single  month  in  the  history  of  the  city. 

Bank  clearings  for  the  month  were 
$323,000,000,  as  opposed  to  $317,000,000 
for  May  of  last  year.  There  was  an 
unusually  heavy  rainfall  during  the  last 
week  of  the  month,  which  resulted  in 
some  damage  to  hay  and  also  to  fruit 
and  berries.  On  the  whole,  however, 
the  rain  was  beneficial,  particularly  to 
cattlemen,  who  will  be  benefited  by  a 
longer  period  of  green  feed. 

The  recent  decision  regarding  an  ad¬ 
justment  of  wages  among  railway  work¬ 
ers  seems  to  presage  a  reduction  of 


freight  rates,  which  will  be  greatly  ap¬ 
preciated  by  business  men  in  general 
in  the  Southwest.  The  question  of 
freight  rates  has  been  very  serious  and 
has  led  to  a  thorough  study  of  the  pos¬ 
sibilities  of  water  shipment  to  eastern 
points.  In  many  cases  freight  is  being 
diverted  to  the  Panama  Canal,  and  thi.s 
feature  also  will  have  some  influence  in 
adjusting  land  rates. 

Libby,  McNeill  &  Libby  have  just  an¬ 
nounced  that  they  will  not  open  their 
packing  houses  in  Chino  and  Burbank 
this  year,  which  confirms  previous  ru¬ 
mors  that  fruit  packers  would  probably 
reduce  their  production  this  year  on 
account  of  the  large  holdover  from  1920, 
and  also  in  anticipation  of  the  lessened 
demand  from  European  sources. 


SEATTLE 


Both  retail  and  wholesale  trade  vol¬ 
umes  show  but  little  improvement  over 
past  month,  and  from  present  indica¬ 
tions,  in  spite  of  streaks  of  optimism 
which  are  prevalent,  this  condition  is 
liable  to  obtain  until  well  into  the  sum¬ 
mer  months.  This  condition  applies  to 
every  line  of  endeavor — business  is  light 
and  improvement  is  lagging.  'This  is 
attributed  to  unemployment,  reduction 
in  wages,  unstable  conditions  in  indus¬ 
try  and  continued  high  costs  of  living. 

However,  the  unemployment  situation 
is  improving,  industrial  plants,  particu¬ 
larly  the  lumber  mills,  are  operating 
more  steadily,  there  are  considerable 
street  and  highway  projects  under  way, 
and  more  are  to  be  started  shortly,  and 
the  building  situation  is  showing  grad¬ 
ual  improvement.  Existing  conditions, 
while  improved  over  two  months  or 
even  one  month  ago,  are  still  not  as 
satisfactory  as  anticipated.  The  recov¬ 
ery  to  date  has  been  slow  and,  it  is  be¬ 
lieved,  will  continue  to  be  slow. 

Building  in  Seattle  particularly,  and 
throughout  the  Puget  Sound  country 
generally,  is  showing  marked  improve¬ 
ment.  The  residence  construction  pro¬ 
gram  under  way  is  comparatively  ambi¬ 
tious,  and  the  volume  of  large  construc¬ 
tion  work,  office  buildings,  apartment 
houses,  public  and  semi-public  build¬ 
ings,  on  which  work  has  begun,  is  help¬ 
ing  materially  in  sustaining  the  predic¬ 
tions  made  heretofore  that  Seattle  and 
the  Sound  country  would  witness  a  con¬ 
siderable  revival  in  the  building  field 
during  the  present  summer. 

Stocks  along  all  lines  are  more  than 
ample — nearly  every  jobber  is  over- 
.=tocked.  Replacements  are  very  easy  to 
obtain.  Collections  show  but  little  im¬ 
provement  and  are  still  more  or  less 
hard  to  make.  Prices  are  slowly  coming 
down,  but  are  not  expected  to  reach  low 
level  before  late  fall. 


PORTLAND 


Business  conditions  in  Portland  as  re¬ 
flected  by  the  volume  of  bank  clearings 
and  building  permits,  show  that  Port¬ 
land  is  holding  its  own  while  deflation 
from  war  prosperity  is  progressing. 
Local  bank  clearings  for  May  show  a 


decline  over  the  corresponding  month 
last  year,  but  have  decreased  no  more 
than  other  cities  of  corresponding  size. 

Retail  trade  is  showing  some  im¬ 
provement,  but  is  considerably  below 
normal.  Jobbing  business  is  only  fairly 
active,  and  the  majority  of  orders  are 
for  immediate  requirements.  Prices  are 
showing  greater  stability,  with  less  ten¬ 
dency  to  decline.  The  unemployment 
situation  is  a  little  easier,  due  to  a  lit¬ 
tle  more  activity  in  the  lumber  busi¬ 
ness,  construction  work  of  various  kinds 
and  farm  work. 

The  marine  workers’  strike  is  still 
interfering  with  the  loading  of  cargoes, 
particularly  wheat,  but  the  chartering 
of  tonnage  for  wheat  shipments  has  not 
been  interrupted.  It  is  estimated  that 
there  will  be  a  99  per  cent  yield  of  the 
winter  wheat  crop. 

Electrical  jobbers  report  business 
rather  slow,  but  look  for  an  improve¬ 
ment  .soon.  Credits  and  collections  are 
showing  little  signs  of  improvement. 


SALT  LAKE  CITY 


Business  generally  throughout  the  in¬ 
termountain  country  is  showing  signs 
of  improvement,  although  there  is  still 
considerable  uncertainty,  particularly  in 
the  mining  districts,  as  to  when  a  re¬ 
turn  to  anywhere  near  normal  condi¬ 
tions  can  be  looked  for.  This  applies 
largely  to  the  copper  situation,  which 
is,  of  course,  one  of  the  principal  factors 
governing  the  industrial  activity  and 
prosperity  of  the  intermountain  west. 

A  fair  amount  of  building  activity  is 
noted,  and  this  is  expected  to  increase 
as  the  summer  advances.  Many  irriga¬ 
tion  projects,  both  large  and  small,  in 
the  agricultural  sections  are  either  un¬ 
der  way  or  contemplated  for  the  near 
future.  This  means  greater  agricultural 
development,  and  al.so  provides  a  mar¬ 
ket  for  the  sale  of  electrical  equipment 
for  pumping  purposes. 

Considerable  farm  acreage  is  being 
planted  to  wheat  this  spring,  and  the 
crop  outlook  is  excellent.  Reports  from 
the  sugar-beet  growing  sections  indi¬ 
cate  exceptionally  bright  crop  pro.spect.s, 
with  fanners  signing  up  all  the  acreage 
that  the  sugar  companies  can  handle. 
This  will  improve  the  unemployment 
situation,  as  considerable  labor  is 
needed  on  the  sugar-beet  farms,  thin¬ 
ning  beets.  Operating  costs,  to  both 
the  farms  and  the  sugar  companies,  are 
lower  this  year  than  last. 

The  mining  situation  is  practically 
unchanged.  Silver-lead  producers  are 
operating  on  a  fairly  substantial  basis, 
but  copper  production  is  practically  at 
a  standstill,  and  nobody  ventures  a  pre¬ 
diction  as  to  when  conditions  will  show 
a  decided  improvement,  although  it  is 
generally  felt  that  the  resumption  of 
operations  will  be  sooner  than  was  at 
first  predicted. 

Local  banks  report  business  quiet  for 
the  past  two  weeks.  Country  banks  arc 
calling  for  money,  as  they  are  called 
upon  to  advance  funds  to  farmers  for 
financing  their  crops. 

Collections,  in  general,  are  showing 
some  improvement. 
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HAPPENINGS  IN  INDUSTRY 


HYDROELECTRIC  DEVELOPMENT  ON  THE  KLAMATH 
RIVER 

The  California  Oregon  Power  Company  has  applied  to 
the  Federal  Power  Commission  for  permit  to  construct  one  or 
two  large  dams  and  power  houses  on  the  Klamath  River  in 
Klamath  County,  Oregon,  developing  94,000  horsepower.  The 
proposed  development  will  affect  a  stretch  of  the  river  about 
ten  miles  long. 


CORRECTION 

On  page  598  of  this  issue,  in  the  table  entitled  “The 
Electric  Public  Service  Industry  of  the  West,”  there 
is  a  transposition  of  figures  in  the  statistics  for  Cali¬ 
fornia.  Under  “Installed  Capacity,  hp.”  read  as 
follows: 

Water  power  plants .  783,727 


Steam  plants 


Total 


ARBITRATORS  SELECTED  IN  UTAH  WAGE 
DISPUTE 

The  five  arbitrators  have  finally  been  selected  to  hear 
the  argument.^  of  the  Utah  Light  &  Traction  Company  and 
its  employes  over  the  proposal  of  the  company  to  reduce 
wages  25  per  cent.  The  five  arbitrators  are:  George  H. 
Dem,  the  neutral  member;  A.  L.  Hoppaugh  and  Stephen  H. 
Love,  representing  the  company,  and  George  H.  Islaub  and 
James  H.  Wolfe,  who  represent  the  employes. 

The  first  session  of  the  arbitration  board  w’as  held  on 
May  27th,  and  it  is  expected  that  the  taking  of  testimony  and 
the  presentation  of  arguments  will  consume  several  days, 
so  that  a  decision  of  the  board  will  probably  not  be  forth¬ 
coming  for  a  week  or  ten  days,  or  possibly  longer. 


In  reference  to  rumors  and  reports  which  indicated  a 
sentiment  that  the  raise  in  power  rates  was  responsible  for 
the  closing  down  of  the  Utah  Copper  Company’s  operations, 
counsel  for  the  power  company  said  that  market  conditions 
probably  amply  justified  the  Utah  Copper  Company  in  clos¬ 
ing  dowTi,  and  pointed  to  the  fact  that  many  other  large 
copper  producers  had  closed  down.  As  pointed  out  in  his 
brief,  counsel  for  the  power  company.  Judge  John  F. 
MacLane,  called  attention  to  the  fact  that  the  power  rate 
could  hardly  have  been  the  cause,  since  the  evidence  showed, 
he  said,  that  the  power  bill  is  but  a  fractional  part  of  1  cent 
on  the  cost  of  a  pound  of  copper  when  the  plant  is  in  full 
operation. 


PORTLAND  HOLDS  “BUILD  A  HOME”  EXPOSITION 
A  “Build  a  Home”  exposition  was  recently  held  in  Port¬ 
land  under  the  auspices  of  the  Portland  Realty  Board  for  the 
purpose  of  giving  manufacturers,  jobbers,  retailers  and  con¬ 
tractors  an  opportunity  to  display  materials  and  furnishings 
which  go  to  make  up  a  home,  with  a  view  to  stimulating 
building  of  homes  at  this  time.  Never  before  have  the  peo¬ 
ple  of  Portland  had  such  an  opportunity  to  gain  first  hand 
knowledge  of  the  materials  and  their  uses  in  the  construction 
of  houses,  together  with  the  opportunity  to  see  and  compare 
advanced  ideas  and  methods  of  building,  decorating  and  fur¬ 
nishing  homes  in  such  a  short  space  of  time.  Nearly  every 
line  of  business  that  makes  or  sells  things  that  go  into  the 
home  beautiful  was  represented.  Thousands  attended  the  ex¬ 
position,  and  it  is  felt  that  a  great  deal  of  missionary  w'ork 
was  done  and  that  considerable  good  will  result. 


CALIFORNIA  ELECTRIC  COMPANIES  PLAN  INTER- 
.  CONNECTION 

An  agreement  under  which  the  Pacific  Gas  &  Electric 
Company  is  to  purchase  excess  power  from  the  San  Joaquin 
Light  &  Power  Corporation  has  been  approved  by  the  State 
Railroad  Commission.  Under  the  terms  of  the  agreement  the 
San  Joaquin  Light  &  Power  Corporation  is  to  build  a  trans¬ 
mission  line  from  the  Kerckhoff  plant  to  Merced,  where  inter¬ 
connection  will  be  made  with  the  transmission  lines  of  the 
Pacific  Gas  &  Electric  Company.  The  latter  company  is  to 
advance  the  funds  for  the  construction  of  the  transmission 
line.  I’he  excess  power  of  the  San  Joaquin  Light  &  Power 
Corporation  is  to  be  divided  between  the  Pacific  Gas  &  Elec¬ 
tric  Company  and  the  Southern  California  Edison  Company. 


APPEAL  OPENED  IN  UTAH  RATE  CASE 

Arguments  on  appeal  for  a  writ  of  review',  before  the 
Supreme  Court  of  Utah,  were  opened  on  May  23rd,  in  con¬ 
nection  w’ith  the  decision  of  the  Public  Utilities  Commission 
of  Utah  in  case  No.  248,  which  granted  increased  rates  for 
pow’er  service  to  customers  of  the  Utah  Power  &  Light  Com¬ 
pany  in  Utah.  The  contending  parties  are  the  Utah  Copper 
Company  and  the  Utah  Pow’er  &  Light  Company.  The  Utah 
Copper  Company  is  attacking  the  decision  of  the  commission, 
one  of  its  principal  contentions  being  that  the  commission  had 
not  adopted  correct  principles  in  fixing  the  schedule  rates  as 
it  finally  did,  and  that  the  decision  of  the  commission  should 
be  reversed  on  that  ground.  Counsel  for  the  Copper  company 
also  contends  that  the  commission  in  making  its  decision  in 
the  special  contract  case,  changing  the  rates  mentioned  in 
the  contracts  of  certain  consumers,  should  not  have  placed 
the  copper  company  on  schedule  rates  because  it  had  not 
determined  that  the  schedule  rates  were  reasonable. 

Counsel  for  the  power  company  contended  that  there 
was  ample  evidence  before  the  commission  to  warrant  it  in 
establishing  the  rate  it  did  fix,  and  that  therefore  the  Su¬ 
preme  Court  need  not  concern  itself  with  an  attempt  to  make 
a  mfpute  examination  of  the  evidence  and  thus  to  determine 
what  the  rate  fixed  by  the  commission  should  have  been. 


The  Butte  Miner  has  been  conducting  a  "better  window  display”  contest 
and  has  awarded  the  first  prize  to  the  National  Electric  Company  on 
two  occasions.  The  prize  is  awarded  each  week.  The  electrical  supply 
jobbers  have  made  a  good  showing,  and  the  National  Electric  Company 
is  to  be  congratulated  upon  its  success.  One  of  the  prize  windows  is 
shown  in  the  illustration. 
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Horsepower,  value  of  products  and  cost  of  power  per  wage  earner  in  the  Past  and  future  estimated  growth  of  energn^  consumption  in  the  Super- 
United  States  compared  with  similar  values  in  Great  Britain.  power  Zone. 


ANOTHER  REPORT  FROM  THE  SUPERPOWER 
COMMITTEE 

At  a  recent  meeting  of  the  advisory  board  carrying  out 
the  Superpower  Survey  prior  to  completing  its  final  report 
on  June  30,  several  guests  were  invited  in  to  discuss  the 
physical,  legal  and  financial  problems  under  consideration. 

An  interesting  discussion  followed  the  presentation  of 
the  three  phases  of  the  superpower  study.  Some  of  the  fea¬ 
tures  of  this  discussion  are  reported  in  what  follows. 

Legal  Phases 

E.  G.  Buckland,  vice-president  New  York,  New  Haven 
&  Hartford  Railroad,  prefaced  his  remarks  by  saying:  “A 
charter  or  other  leg^al  authority  must  harmonize  the  legisla¬ 
tive  and  financial  requirements.” 

Essentially  a  charter  must  (1)  grant  powers  and  (2) 
limit  powers.  The  grant  of  power  should  give  the  super¬ 
power  corporation  the  right  to  generate  and  distribute 
throughout  the  Boston- Washington  zone  and  to  take  by  emi¬ 
nent  domain  all  necessary  lands  or  easements.  On  the  other 
hand,  the  corporation  should  be  limited  in  the  purchase  or 
sale  of  energy  to  authorized  public  utilities  in  the  zone.  The.se 
utilities  should  have  the  first  right  to  subscribe  for  stock  in 
proportion  to  their  energy  output, 

Mr.  Buckland  saw  no  reason  w’hy  Congress  should  not 
grant  the  power  of  eminent  domain  to  the  corporation  which 
is  so  fundamental.  This  can  be.st  be  obtained  in  one  of  four 
w'ays: 

1.  By  private  charter  granted  by  Congress. 

2.  Under  a  general  corporation  law  to  be  passed  by 
Congress  authorizing  the  incorporation  of  superpower  cor¬ 
porations  to  operate  anjrwhere  in  the  United  States. 

3.  By  an  amendment  to  the  Federal  w^ater-power  act 
extending  the  authority  of  the  commission  to  projects  involv¬ 
ing  power  houses  generating  electrical  energy  by  water  or 
other  motive  power  and  providing  for  the  incorporation  under 
a  Federal  charter  of  associations  to  become  licensees. 

4.  By  an  amendment  to  the  Federal  water-power  act 
as  above,  the  licensee  to  be  a  corporation  organized  under  the 
law  of  one  or  more  states  in  the  Superpow'er  Zone. 

Financial  Phases 

Absolute  protection  to  the  vested  rights  of  existing 'pub¬ 
lic  utility  companies,  no  price  regulation,  and  rates  lower 
than  cost  to  generate  by  customer  companies  are  considera¬ 
tions  which  W.  S.  Barstow,  president  of  W.  S.  Barstow'  & 
Company,  emphasized  as  the  bases  for  any  superpower  proj¬ 


ect.  The  financial  plan  as  outlined  by  Mr,  Barstow  shows 
that  any  economy  effected  through  lower  cost  of  producing 
energy  would,  after  assurance  of  a  proper  market  return  on 
the  securities  of  the  local  company,  be  passed  down  to  the 
public.  Returns  on  superpower  company  stock  held  by  a  cus¬ 
tomer  company  could,  after  deducting  the  proper  market  re¬ 
turn  on  the  securities  issued  to  acquire  the  stock,  go  to  a 
special  reserve  of  the  customer  company  and  be  distributed 
direct  to  its  security  holders;  used  as  a  stabilization  fund  or 
used  for  any  other  purpose  not  required  by  the  state  com¬ 
mission. 

Absolute  publicity  as  to  earnings,  value  of  stock  and 
cost  of  physical  property  of  the  superpower  company  are 
advocated. 

Under  the  above  financial  plan  Mr.  Barstow  states  that 
the  company  can  act  as  a  free  agent  and  take  advantage  of 
every  economy  in  obtaining  money,  materials  and  labor.  Any 
restrictions  which  would  prevent  the  free  fiow  of  money  to 
the  enterprise  would,  it  is  stated,  at  once  render  it  inactive 
and  defeat  the  attainment  of  the  re.sult  shown  possible  by  the 
survey. 

The  Physical  Aspects 

W.  S.  Murray  in  his  summary  of  the  physical  aspects  of 
the  Superpower  Suiwey  pointed  out  that  an  enormous  coal 
saving  could  have  been  effected  in  the  Superpower  Zone  dur¬ 
ing  1919  if  the  facilities  which  he  is  advocating  for  that  dis¬ 
trict  had  been  in  existence.  The  savings  would  have  amounted 
to  4,300,000  tons  for  the  utilities,  9,566,000  tons  for  railroads 
and  11,000,000  tons  for  the  industries,  or  a  grand  total  of 
24,866,000  tons.  If  the  generation  of  power  continues  unco¬ 
ordinated,  he  contended,  the  annual  coal  waste  will  be  50,- 
000,000  tons  by  1930,  which  at  $5.35  a  ton  would  represent  a 
monetary  loss  of  $266,500,000.  Through  the  agency  of  a 
superpower  system  two  of  the  most  important  economies  of 
power  production  can  be  satisfied.  These  w’ould  rest,  first  on 
the  ability  to  develop  hydroelectric  power  within  the  zone  to 
maximum  capacity,  and,  second,  on  the  feasibility  of  estab¬ 
lishing  30,000  kw.  as  the  minimum  size  of  generators  in  the 
Superpower  Zone  steam  stations. 

Regarding  the  agreement  among  utilities  which  would 
operate  within  the  zone,  C.  L.  Edgar  asserted  that  ten  or 
twenty  men  could  be  selected  who  should  have  no  difficulty  in 
getting  together  on  a  plan.  From  what  was  said  at  this 
meeting  and  what  had  been  known  previously  concerning  the 
difficulty  utilities  are  having  to  raise  money,  James  H.  Mc- 
Graw  asserted  that  the  deduction  was  obvious:  The  public 
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utilities  must  be  allowed  to  charge  sufficient  rates  to  get  all 
the  money  that  is  necessary  for  them  to  keep  up  with  the 
demands. 

How  the  “Man  in  the  Street”  Is  Affected 

Regarding  the  educational  value  of  the  project,  James 
H.  McGraw  said  that  the  superpower  plan  would  appeal  to 
the  “man  in  the  street”  because  the  results  can  be  demon¬ 
strated.  Professor  Breckenridge  pointed  out  that  the  wage 
earner  in  this  country  uses  two  and  a  half  to  three  and  a  half 
times  as  much  power  as  the  wage  earner  in  Europe — another 
appeal  to  “the  man  in  the  street.” 

Mr.  Tripp  agreed  with  other  speakers  that  representa¬ 
tives  of  the  principal  central-station  interests  within  the  zone 
should  get  together  and  formulate  their  ideas  beforehand. 
Dr.  George  Otis  Smith  said  that  the  project  should  not  be 
owned  or  operated  by  the  government,  and  called  attention 
to  the  conservation  by  the  project  of  financial  as  well  as  phys¬ 
ical  resources.  He  also  said  that  unless  a  definite  legislative 
and  financial  plan  is  submitted  the  newspapers  will  formulate 
one  themselves. 


ROSE  CARNIVAL  AT  PORTLAND  WILL  BE  ELABORATE 
AFFAIR 

The  coronation  of  the  queen  of  the  festival  at  noon, 
June  2,  will  mark  the  opening  of  one  of  the  most  elaborate 
events  in  the  history  of  the  Rose  Festival  Association  since 
its  inception  in  1906.  The  program  includes  a  Rose  show  at 
the  auditorium,  with  awards  for  the  finest  roses;  boat  races, 
and  several  parades.  The  feature  of  the  carnival  will  be  the 
Parade  of  a  Million  Roses,  plans  indicating  a  parade  that  has 
never  been  rivaled. 


Crude  shipping  ores,  and  concentrates  follow  the  principal  railroad  lines 
to  central  points  where  large  custom  smelting  plants  have  been  constructed 
and  operated.  At  each  smelter  power  plants  are  essential  features  and  in 
some  instances  the  surplus  power  is  distributed  to  mining  districts.  In 
addition  to  the  custom  plants  the  operations  of  some  mining  companies 
are  on  a  sufficient  scale  to  supply  their  own  smelting  plants,  and  custom 
smelting  at  such  plants  is  incidental. 


A  SUCCESSFUL  CUSTOMER  OWNERSHIP  CAMPAIGN 

Immediately  following  authorization  of  the  Railroad 
Commission  for  the  sale  of  an  additional  ten  million  dollars 
par  value  of  its  common  capital  stock,  the  Southern  Califor¬ 
nia  Edison  Company,  on  January  24th  of  this  year,  actively 
resumed  the  campaign  to  distribute  its  stock  among  the  peo¬ 
ple  in  the  territory  which  it  serves.  In  a  period  of  exactly 
four  months,  to  May  24th,  the  total  sales  have  reached  the 
high  figure  of  $6,634,800  par  value  to  8,823  subscribers, 
being  an  average  of  seven  and  one-half  shares  or  $750  per 
value  purchased  by  each  subscriber.  The  campaig^n  is  actively 
continuing  and  being  handled  entirely  through  the  company's 
organization  with  its  5,200  employes.  Each  geographic  dis¬ 
trict  and  each  department  have  been  allotted  quotas,  with  the 
result  that  keen  friendly  competition  prevails  and  all  em¬ 
ployes  are  stock  salesmen.  Incidentally,  several  prizes  for 
best  results  have  been  offered  and  a  small  commission  is 
allowed  employes  for  sales,  but,  according  to  Mr.  A.  N.  Kemp, 
vice-president  in  charge  of  finance,  these  considerations  are 
minor  as  compared  with  the  spirit  of  constructive  service 
which  is  behind  the  movement. 

The  company  officials  have  been  attending  evening  meet¬ 
ings  to  the  extent  of  three  or  four  evenings  each  week,  all 
through  the  territory  where  the  company  operates,  encourag¬ 
ing  the  employes  in  their  work  and  griving  new  thought  and 
inspiration  to  the  program. 

“Realizing  that  the  widest  distribution  of  our  stock  can 
best  be  obtained  by  having  a  large  number  of  our  employes 
understandingly  and  enthusiastically  working  on  stock  sales,” 
said  Mr.  Kemp,  “we  have  been  careful  to  thoroughly  explain 
the  needs  for  power  development  and  the  benefits  of  cus¬ 
tomer-ownership.  We  all  recognize  that  the  proceeds  from 
the  sales  of  our  stock  go  into  new  water  power  development, 
increasing  production,  conserving  the  natural  resources  and 
encouraging  thrift,  and  this  has  aroused  a  spirit  of  national 
patriotism  among  our  forces.  We  know  that  the  future 
growth  and  prosperity  of  our  state  of  California  depends 
upon  rapid  development  of  water  power,  that  our  community 
growth  in  Southern  California  and  the  San  Joaquin  Valley  is 
being  enhanced  by  the  rapid  increase  along  the  lines  of  indus¬ 
trial  and  agricultural  development,  both  absolutely  depend¬ 
ent  upon  an  adequate  supply  of  water  power.  We  all  appre¬ 
ciate  the  added  strength  of  the  company's  position  in  the  ter¬ 
ritory  it  occupies  which  results  from  the  wide  distribution  of 
our  stock  among  the  people  at  large  throughout  the  territory 
in  which  we  operate.  This  stimulates  a  keen  personal  interest 
in  the  building  up  of  our  company's  business,  particularly 
amongst  our  employe  stockholders,  who  number  over  80  per 
cent  of  our  permanent  employes. 

“The  result  of  the  large  sales  in  the  past  four  months 
has  been  to  increase  the  number  of  the  company's  stock¬ 
holders  to  13,255,  of  whom  over  11,000  are  in  the  territory 
served.  This  affords  an  interesting  contrast  to  the  number 
of  stockholders  in  1917,  when  we  undertook  the  distribution 
of  our  stock  at  home.  At  that  time  we  had  1,864  stockhold¬ 
ers,  of  whom  but  six  hundred  were  residents  of  Southern 
California.  Included  in  our  present  stockholders,  the  com¬ 
pany  numbers  2,694  employes  who  are  purchasing  on  an  in¬ 
stallment  plan  $4,927,700  par  value  of  stock. 

“Heretofore,  the  primary  aim  of  utilities  desirous  of 
placing  their  securities  with  the  people  in  the  territory  ser\'ed 
has  been  to  sell  stock  and  the  wide  distribution  of  the  stock 
has  been  of  secondary  importance.  The  Southern  California 
Edison  Company  was  probably  the  first  in  the  country  to 
definitely  rever.se  this  program  and  base  its  campaign  on 
securing  stockholders  and  more  .stockholders,  with  the  re.'-ult 
that  the  amount  of  stock  sold  took  care  of  itself. 
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WESTERN  STATES  GAS  &  ELECTRIC  COMPANY 
PLANS  DEVELOPMENT 

The  Western  States  Gas  &  Electric  Company  and  its 
subsidiary,  the  El  Dorado  Power  Company,  plan  extensive 
hydroelectric  developments  which  have  become  necessary  in 
order  to  provide  electric  energy  to  meet  the  demands  of  its 
Stockton  division  and,  possibly,  the  power  and  light  needs  of 
Richmond  and  Eureka,  where  it  also  operates.  Under  the 
name  of  the  El  Dorado  Power  Company  developments  are 
planned  for  the  South  Fork  of  the  Feather  River,  while  the 
Western  States  plans  the  extension  of  its  existing  plant  on 
the  South  Fork  of  the  American  River.  This  enlargement 
together  with  the  proposed  El  Dorado  plants  will  have  a 
capacity  of  156,000  theoretical  horsepower.  A  transmission 
line  will  connect  the  El  Dorado  plant  with  the  American  River 
plant  which  will  form  a  distribution  point  for  the  power. 

It  is  estimated  that  the  proposed  El  Dorado  develop¬ 
ment,  which  will  consist  of  four  units,  will  be  completed  by 
the  end  of  1928  and  that  the  enlargements  of  the  American 
River  plants  will  be  ready  for  operation  during  1930. 


POWER  COMPANIES  NEED  A  BILLION  A  YEAR 

Martin  J.  Insull,  retiring  president  of  the  National 
Electric  Light  Association,  in  his  presidential  address  said 
that  the  public  utilities,  especially  those  providing  light  and 
power,  have  gro^^'n  to  such  an  extent  that  state  regulation 
through  a  utility  commission  is  the  only  adequate  method 
of  control  and  that  the  time  is  near  when  all  public  utilities 
will  be  governed  by  interstate  bodies  similar  to  the  Inter¬ 
state  Commerce  Commission.  In  order  to  provide  the  neces¬ 
sary  capital  to  finance  development,  the  electric  light  and 
power  companies  will  need  $5,000,000  each  year  for  the 
next  five  years.  This  vast  sum  will  be  expended  for  steam 
and  hydroelectric  generating  equipment,  transmission  and 
distribution  systems  and  other  equipment  needed  to  give 
adequate  service  to  the  public. 

The  money  must  come  from  investors,  and  the  only  way 
to  raise  this  money  is  to  provide  adequate  return  upon  the 
investment.  The  problems  of  finance  and  regulation  are  inti¬ 
mately  associated.  If  the  capital  is  not  forthcoming  the 
public  will  suffer.  Mr.  Insull  further  urged  that  the  public 
be  given  the  best  service  possible.  “When  rates  are  adequate 
there  can  be  no  excuse  for  poor  service,”  he  said,  “except 
under  conditions  over  which  we  have  no  control,  and  every¬ 
thing  should  be  done  within  reason  to  guard  against  even 
these.” 

Continuous  advertising  by  all  electric  light  and  power 
companies  was  urged  by  the  advertising  and  publicity  service 
bureau  of  the  N  .E.  L.  A.  in  its  report. 


Letters  to  the  Editor 

To  the  Editor  of  Journal  of  Electricity  and  Western  Industry: 

Sir:  Could  you  tell  me  whether  or  not  tests  have  ever 
been  made  to  determine  the  relative  efficiencies  of  plain  noz¬ 
zles  and  needle  nozzles  which  are  now  nearly  always  used  on 
impulse  wheels? 

In  looking  over  old  letters  recently  I  ran  across  some 
correspondence  with  Mr.  W'.  A.  Doble  in  regard  to  tests  which 
I  made  just  twenty  years  ago  to  see  how  the  power  obtained 
from  a  needle  nozzle  which  he  sent  me  compared  with  that 
produced  by  a  plain  nozzle  of  about  the  same  discharge.  The 
needle  nozzle  was  made  of  gun  metal  and  most  beautifully 
polished;  the  plain  nozzle  was  an  old  cast  iron  Pelton  nozzle 
and  gave  a  ragged  stream  which  fanned  out  considerably. 
My  tests  were  rather  rough,  but  agreed  in  one  particular, — 
all  shownng  the  plain  nozzle  to  be  more  efficient  by  21^  to  5 
per  cent. 

The  experiments  were  made  by  putting  on,  say,  the 


needle  nozzle  and  reading  the  number  of  watts  (volts  X  am¬ 
peres  DC)  which  the  nozzle  would  carry.  The  load  consisted 
of  incandescent  lamps, — a  number  of  our  city  lighting  cir¬ 
cuits.  As  the  load  increased  in  the  afternoon  the  gate  valve 
of  the  water  wheel  was  opened  by  hand  until  wide  open,  and 
the  volts  and  amperes  noted  on  our  Weston  switchboard  in¬ 
struments.  Then  the  water  was  diverted  from  the  tail  race 
into  a  pond  about  40'  diameter  and  4'  deep,  and  the  time  re¬ 
quired  to  raise  the  water  level  from  a  mark  near  the  bottom 
of  a  stake  set  in  the  pond  to  a  mark  near  the  top  of  the 
stake  was  determined. 

The  next  day  a  plain  nozzle  was  substituted  for  the 
needle  nozzle,  and  readings  of  volts,  amperes,  and  time  re¬ 
quired  to  raise  the  level  of  the  pond  from  one  mark  to  the 
other  were  taken.  This  performance  was  gone  through  six 
times  on  successive  days.  The  reason  the  results  obtained 
varied  considerably  was,  probably,  that  it  was  not  possible 
to  determine  with  sufficient  accuracy  the  time  (about  12  min¬ 
utes)  required  to  fill  the  pond,  which  was  shallow  and  the 
marks  on  the  stake  only  about  30"  apart.  The  nozzle  used 
was  about  1^4  inches  dia.,  and  the  effective  head  about  840'. 

In  the  old  power  house  where  these  nozzles  were  tested 
there  were  eight  24"  Pelton  wheels,  four  on  each  side  of  the 
building,  with  their  shafts  in  line  and  coupled  together  by 
square-jaw  couplings.  I  put  in  a  Doble  needle  nozzle  on  each 
side  of  the  power  house,  so  that  by  having  the  plain  nozzles 
either  wide  open,  or  else  tightly  shut,  depending  on  the  load, 
it  was  possible  to  get  more  power  from  the  limited  water 
supply  available  than  if  eight  needle  nozzles  had  been  used. 

To  me  it  seems  reasonable  that  a  plain  nozzle  with  its 
gate  valve  wide  open  should  be  more  efficient  than  a  nozzle 
containing  an  obstruction  such  as  a  needle.  If  this  is  true,  it 
follows  that  a  big  mistake  has  been  made,  and  is  still  being 
made,  in  putting  needle  nozzles  on  all  the  units  in  a  power 
house  when  the  conditions  are  such  that  some  of  the  units 
can  be  operated  at  full  load  all  the  time. 

Sincerely  yours, 

C.  E.  DOOLITTLE, 
Vice-President  and  General  Manager. 

The  Roaring  Fork  Elec.  Light  &  Power  Co., 

Aspen,  Colo. 


To  the  Editor  of  Journal  of  Electricity  and  Western  Industry: 

Sir:  The  conclusions  that  Mr.  Doolittle  comes  to  in  re¬ 
gard  to  plain  and  needle  nozzles  are  undoubtedly  correct,  but  1 
think  that  the  excess  efficiency  that  he  finds  for  the  former 
may  be  too  great.  Such  a  comparison  is  one  that  demands 
the  utmost  care  and  exactness  in  measurement,  for  the  effi¬ 
ciencies  of  power  nozzles  run  between  .95  and  .97,  so  that  a 
slight  error  may  throw  the  result  wide  of  the  mark. 

The  best  way  to  get  an  exact  comparison  is  to  run  the 
wheel  with  different  sizes  of  plain  tips,  and  plot  a  curve  show¬ 
ing  the  efficiency  of  the  unit  as  a  function  of  the  quantity 
discharged.  'Then  repeat  the  same  test  at  the  same  speed 
with  a  needle  nozzle,  using  various  needle  positions  to  regu¬ 
late  the  quantity.  'The  efficiency  curve  plotted  as  a  function 
of  the  quantity  will  in  this  case  fall  below  the  other.  For 
very  small  loads  it  will  fall  considerably  below,  but  toward 
full  load  it  approaches  the  other,  and  at  full  load  is  very 
near  to  it. 

In  an  article  written  by  me  in  the  Journal  of  Electricity, 
Power  and  Gas,  Vol.  XV,  No.  5,  May,  1905,  page  195,  I  report 
a  test  of  this  sort  on  the  small  Tangential  Wheel  in  our  labor¬ 
atory  at  the  University.  There  is  shown  a  curve ‘giving  the 
comparison  between  efficiencies  on  a  head  of  140  feet. 

Very  truly  yours, 

JOSEPH  N.  LE  CONTE, 

Prof,  of  Mechanical  Eng. 

University  of  California, 

Berkeley,  Cal. 
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MEETINGS  OF  INTEREST  TO  WESTERN  MEN 


(Meeting  activities  are  centered  around  Salt  Lake  City  where  the  A.  I.  E.  E.  will  hold  its  annual 
convention,  and  at  Del  Monte  where  the  N.  E.  L.  A.  will  convene  this  month.  Local  sections  of 
the  engineering  societies  discuss  technical  problems. — The  Editor.) 


Salt  Lake  City  Named  for  1922  (Convention  of  American 
Association  of  Engineers. 

The  1922  convention  of  the  American  Association  of 
Engineers  will  be  held  in  Salt  Lake  City.  In  the  selection 
of  the  place  to  hold  the  annual  meeting  in  1922  three  cities 
were  voted  upon,  and  Salt  Lake  City  was  first  choice,  Norfolk, 
Va.,  second,  and  Philadelphia,  third.  The  convention  will  take 
place  in  May  of  next  year,  and  it  is  expected  that  more 
than  500  delegfates  will  attend. 

Utah  Engineers  Hold  Meeting  and  Elect  Officers 

The  Utah  section  of  the  American  Institute  of  Electrical 
Engineers  held  their  regular  monthly  meeting  at  Salt  Lake 
City  on  May  27th.  Officers  for  the  coming  year  were  elected 
as  follows:  Chairman,  Paul  B.  Ashw'orth,  distribution  engi¬ 
neer  of  the  Utah  Power  &  Light  Company;  secretary,  C.  R. 
Higson,  assistant  to  the  general  superintendent  of  the  Utah 
Power  &  Light  Company;  junior  past  chairman,  Joseph  F. 
Merrill,  dean  of  the  school  of  mines  of  the  University  of 
Utah;  members  of  the  executive  committee,  H.  W.  Clark, 
J.  A.  Kahn,  Robert  Miller  and  W.  A.  Moser. 

Flans  were  developed  in  connection  with  the  national 
convention  to  be  held  at  Salt  Lake  City,  June  21st  to  24th, 
and  reports  indicated  that  more  than  1000  of  the  country’s 
leaders  in  the  engineering  profession  will  attend  the  con¬ 
vention. 

Following  the  election  of  officers  Dr.  Orin  Tugman  of 
the  University  of  Utah  lectured  on  the  “Outline  of  the  Ein¬ 
stein  Theory.”  Dr.  Tugman  explained  the  theory  as  embrac¬ 
ing  the  fundamental  idea  that  all  things  are  relative;  that 
the  velocity  of  light  is  the  only  absolute  value,  and  that  all 
other  velocities  and  motion  are  related  to  the  velocity  of 
light.  Einstein  expresses  the  belief,  Dr.  Tugman  stated,  that 
there  is  no  such  thing  as  absolute  motion. 

O.  McDermitt,  chief  engineer  of  the  Bonneville  Irriga¬ 
tion  Company,  spoke  briefiy  on  the  scope  and  purpose  of  that 
project,  which  contemplates  a  total  initial  expenditure  of 
$600,000  to  irrigate  10,000  acres  of  land  lying  immediately 
north  of  Salt  Lake  City.  He  said  that  80  cubic  feet  of  water 
will  be  lifted  a  total  of  300  feet  every  second  by  gigantic 
electrically  driven  pumps,  through  the  largest  pumping  plant 
in  the  intermountain  country.  The  pumping  plant,  he  said, 
will  be  in  operation  by  July  1st. 

San  Francisco  Section  A.  I.  E.  E.  Discusses  220-kv. 

T'ransmission 

At  the  last  quarterly  meeting  of  the  San  Francisco  Section 
of  the  American  Institute  of  Electrical  Engineers  the  prin¬ 
cipal  paper  w'as  presented  by  Professor  Harris  J.  Ryan  of 
Stanford  University  on  “Flashover  Characteristics  of  Insu¬ 
lators  for  220,000- Volt  Lines.”  This  paper  was  prepared  by 
Professor  Ryan  with  the  assistance  of  Professor  H.  H.  Hen¬ 
line  and  F.  F.  Evenson  of  Stanford  University.  The  paper 
w'as  illustrated  with  lantern  slides  showing  the  fiashover  tests 
made  by  Professor  Ryan  in  the  high  tension  laboratory  at 
Stanford  in  connection  with  the  projected  220,000-volt  trans¬ 
mission  lines  of  the  Great  Western  Power  Company,  the 
Southern  California  Edison  Company  and  the  Pacific  Gas  & 
Electric  Company.  Following  the  paper  there  were  discus¬ 
sions  by  John  A.  Koontz,  electrical  engineer  of  the  Great 
Western  Power  Company,  and  J.  P.  Jollyman,  chief  of  the 
division  of  hydroelectric  and  transmission  engineering  of  the 
Pacific  Gas  &  Electric  Company.  Mr.  Jollyman  produced  a 


PMMMMMwaaMMMnHMmuiHaBMnniwuffluiiiniuiiiiuiHiiiiHuiiiiutnuiiiuimiiuuiuiiiiiiiiiiiiiiiiiiiiiiiiiiiii^ 

I  COMING  EVENTS  j 

I  AMERICAN  ASSOCIATION  OF  PORT  AUTHORITIES  I 

f  Annual  Conrention — Seattle,  Wash.,  Oct.  11-14,  1921  h 

1  PACIFIC  COAST  SECTION,  NATIONAL  ELECTRIC  LIGHT  1 

I  ASSOCIATION  I 

=  Annual  Conrention — Del  Monte.  California,  June  7-10,  1921  i 

1  AMERICAN  INSTITUTE  OF  ELECTRICAL  ENGINEERS  | 

=  Annual  Conrention — Salt  Lake  City,  Utah,  June  21-24,  1921  = 

i  NATIONAL  ASSOCIATION  OF  ELECTRICAL  CONTRACTORS  1 

§  AND  DEALERS  I 

i  Annual  Meetinc— Buffalo.  N.  Y..  July  18-23,  1921  1 

I  NORTHWEST  ELECTRIC  LIGHT  AND  POWER  ASSOCIATION  j 

=  Annual  Conrention — Portland.  Ore.,  June  15-17,  1921  = 

I  NATIONAL  FIRE  PROTECTION  ASSOCIATION  | 

i  Annual  Conrention— San  Francisco,  Cal.,  June  14-16,  1921  § 

I  OREGON  ASSOCIATION  OF  ELECTRICAL  CONTRACTORS  i 

I  AND  DEALERS  g 

=  Annual  Conrention — Eucene,  Ore.,  June  13-14,  1921  = 

. . . . . . 

chart  show'ing  the  economy  of  220,000-volt  transmission  for  a 
line  approximately  200  miles  in  length,  as  is  being  built  by 
the  Pacific  Gas  &  Electric  Company. 

Previous  to  the  presentation  of  the  paper  there  w^as  a 
dinner  at  the  Engineers’  Club,  where  the  announcement  was 
made  of  the  results  of  the  election  held  to  fill  the  vacancies 
on  the  board  of  directors.  Those  elected  were:  For  a  two- 
year  term,  H.  H.  Henline,  Stanford  University,  and  C.  E. 
Fleager,  Pacific  Telephone  &  Telegraph  company;  for  a  one- 
year  term,  W.  P.  L!Hommedieu,  Westinghouse  Electric  & 
Manufacturing  Company. 

Utah  Engineering  Council,  Technical  Meeting 

The  first  technical  meeting  of  the  recently  organized 
Utah  Engineering  Council  was  held  at  Salt  Lake  City  on  the 
evening  of  May  20th.  The  members  enjoyed  a  very  interest¬ 
ing  discussion  of  the  fundamentals  for  obtaining  good  con¬ 
crete,  by  H.  C.  Boyden,  official  lecturer  for  the  Portland 
Cement  Association.  The  lecture  was  illustrated  wnth  stereo¬ 
scopic  views  of  concrete  bridges  and  other  structures. 

In  the  course  of  his  lecture  Mr.  Boyden  showed  that 
w’hile  the  art  of  making  concrete  is  an  old  one,  it  is  only  in 
recent  years  that  large-scale  investigations  of  its  structure 
and  the  real  effect  of  various  combinations  of  the  ingredients 
have  been  undertaken.  To  supply  the  deficiency  of  scientific 
knowledge  concerning  the  proper  conditions  under  which  to 
mix  concrete,  in  1914  the  structural  materials  research  lab¬ 
oratory  was  established  at  Lewis  Institute,  CJhicago,  wdth 
Professor  Duff  A.  Abrams  at  its  head,  said  Mr.  Boyden.  The 
establishment  of  this  laboratory,  which  was  made  possible 
through  the  cooperation  of  the  Portland  Cement  Association 
and  the  Lewis  Institute,  is  a  striking  example  of  the  excellent 
work  which  may  be  attained  by  an  affiliation  of  interests  on 
the  part  of  engineering  schools  and  manufacturing  indus¬ 
tries,  he  said. 

As  a  result  of  this  work,  w’hich  is  still  being  carried  on, 
some  remarkable  results  have  been  attained,  said  Mr.  Boyden. 
Conclusions  have  been  reached  that  will  enable  excellent  re¬ 
sults  to  be  obtained  with  aggregates  heretofore  condemned, 
and  also  increase  greatly  the  ability  of  concrete  to  resist 
wear.  None  of  these  conclusions  are  theories,  but  facts  based 
upon  thousands  of  tests  made  by  Professor  Abrams  and 
his  staff. 

Mr.  Boyden  dwelt  at  length  upon  the  vital  qualifications 
of  ingredients  of  concrete,  the  proper  proportioning  of  w'ater, 
and  the  proper  protection  of  concrete  during  the  early  hard¬ 
ening  period. 
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LATEST  IN  APPLIANCES  AND  EQUIPMENT 


(An  electric  instantaneous  water  heater  is  to  be  put  on  the  market  by  a  Western  manufac* 
turer.  A  standardized  system  of  entrance  service  through  meters  is  of  particular  interest  to 
central  station  men.  The  report  of  the  prime  movers  committee  of  the  N.  E.  L.  A.  contains 
important  material  for  power  plant  engineers.  Salesmen’s  handbooks  issued  by  commercial 
national  section  of  the  N.  E.  L.  A.  dealing  with  industrial  lighting  are  ready  for  distribution. 
— The  Editor.) 

end  is  closed  by  a  wall  giving  a  com¬ 
pletely  enclosed  unit,  preventing  tam¬ 
pering,  theft  of  current  or  personal  con¬ 
tact.  The  switch  is  operated  from  the 
outside  but  can  be  locked  in  the  open 
or  closed  position  from  the  inside.  The 
cover  of  the  box  can  be  sealed  with  the 
switch  locked  in  the  open  position  with¬ 
out  disturbing  the  meter.  By  a  series 
of  standardized  end  walls  several  well 
known  makes  of  meters  can  be  used 
with  the  switch. 

METERS  FOR  THE  CONTROL  OF 
ELECTROPLATING  OPERATIONS 
The  Sangamo  Electric  Company  has 
for  a  number  of  years  advocated  the 
use  of  ampere-hour  meters  in  connec¬ 
tion  with  electroplating  plants,  and  has 
recently  issued  a  bulletin  which  de¬ 
scribes  a  special  ampere-hour  meter 


CURTIS  STEAM  TURBINES,  100-KW. 

TO  3.'>00-KW.  CAPACITY 

Curtis  steam  turbines  of  100-kw.  to 
3500-kw.  capacity  have  been  developed 
for  driving  60-cycle  generators  at  3600 
revolutions  per  minute,  according  to  a 
bulletin  recently  issued  by  the  General 
Electric  Company. 

These  units  are  adapted  for  industrial 
and  lighting  plants  requiring  econom¬ 
ical  and  reliable  generation  of  electric 
power.  No  internal  lubrication  is  neces¬ 
sary,  and  as  the  oil  is  circulated  through 
the  bearings  in  a  closed  system,  the  cost 
of  oil  is  very  small.  The  cost  of  at¬ 
tendance  is  also  small,  and,  on  account 
of  the  simple  and  strong  construction, 
the  cost  of  repairs  is  low. 

Under  maximum  working  conditions, 
steam  may  be  extracted  from  a  Curtis 
turbine  for  heating  and  manufacturing 
purposes.  The  steam  which  passes 
through  all  stages  of  the  turbine  to  the 
condenser  is  used  at  the  same  high  effi¬ 
ciency  as  in  a  turbine  from  which  no 
steam  is  extracted. 

This  bulletin  is  generously  illustrated 
by  photographs  of  typical  installations 
which  have  given  excellent  perform¬ 
ance,  showing  them  to  be  representative 
of  the  best  turbine  practice.  An  out¬ 
line  of  the  turbine  principle  as  well  as 
a  detailed  description  of  the  construc¬ 
tion  features  will  be  found  in  this  in¬ 
structive  publication. 

ELECTRIC  INSTANTANEOUS 
WATER  HEATER 

An  instantaneous  electric  water  heater 
that  can  be  attached  to  an  ordinary  fau¬ 
cet  will  be  put  on  the  market  shortly 
by  the  Majestic  Electric  Development 
Company  of  San  Francisco.  The  elec¬ 
trical  connection  is  made  to  a  conveni¬ 
ence  outlet  and  the  supply  of  current  to 
the  heater  is  controlled  by  an  automatic 
switch,  thermostatically  operated,  which 
cuts  off  the  current  when  the  water  is 
turned  off.  The  heater  will  sell  for  a 
moderate  price,  and  there  should  be  a 
demand  for  this  type  of  convenience 
appliance. 

STANDARDIZED  SYSTEM  OF  EN¬ 
TRANCE  SERVICE  THROUGH 
METERS 

A  series  of  standardized  meter  serv¬ 
ice  switches  has  been  developed  by  the 
Trumbull  Electric  Manufacturing  Co., 
that  possesses  distinct  advantages.  The 
system  includes  in  one  unit  an  exter¬ 
nally  operated  switch,  cutout  and  meter 
te.sting  connections  and  encloses  the 
meter  terminal  chamber  and  all  conduc¬ 
tors  between  the  switch  and  the  metei’. 
The  terminal  chamber  of  the  meter  pro¬ 
jects  into  the  box  through  an  open  end 
for  top  or  bottom  connection  and  the 


calibrated  to  read  weights  of  metal  de¬ 
posited.  This  meter  is  so  arranged 
that  it  may  be  set  to  stop  the  plating 
operation  when  any  desired  weight  of 
metal  has  been  deposited. 

Gold  plating  offers  a  special  problem, 
due  to  the  fact  that  very  small  quanti¬ 
ties  of  gold  must  be  deposited  with 
considerable  accuracy.  This  is  overcome 
by  an  ingenious  scheme  which  employs 
two  meters  in  series  with  each  other. 
The  two  in  series  measure  the  ampere- 
hours  to  an  auxiliary  load  furnished  by 
a  rheostat;  while  one  of  the  meters 
measures  the  auxiliary  load  plus  the 
ampere-hours  used  in  the  plating  opera¬ 
tion.  The  difference  between  the  read¬ 
ings  in  these  two  meters  gives  an  accu¬ 
rate  measure  of  the  amount  of  gold  de¬ 
posited. 


continuous  capacity  of  100  amperes.  In  combination 
with  any  number  of  similar  standard  panels,  the 
capacity  of  a  switchboard  may  be  increased  indefi¬ 
nitely  after  the  initial  installation. 

Each  panel  is  equipped  with  an  Allen-Bradley 
graphite  compression  type 
of  rheostat,  an  overload 
circuit  breaker  with  volt¬ 
meter  and  ammeter  read¬ 
ing  contacts  (only  one 
meter  is  required  for  a 
complete  switchboard),  an 
underload  circuit  breaker, 
pilot  lamps  and  fuses.  The 
overload  circuit  breaker 
serves  the  double  purpose 
of  protecting  the  circuit 
from  overload  and  provid¬ 
ing  a  means  for  reading 
the  charging  current  and 
the  voltage  across  the  bat¬ 
tery  of  its  circuit.  The 
meter  reading  position  is 
obtained  by  lifting  the  cir¬ 
cuit  breaker  handle,  which 
does  not  interfere  with  the 
charging  operation,  nor 
does  it  interfere  with  the 
protection  against  over¬ 
load  offered  by  the  circuit 
breaker.  An  overload  will  interrupt  the 
circuit  even  though  the  handle  may  be 
held  up.  The  lifting  of  the  handle 
transfers  the  charging  current  from  the 
upper  contacts  to  the  lower  contacts 
without  interrupting  the  charging  cir¬ 
cuit — the  contacts  returning  to  the  nor¬ 
mal  position  when  the  pressure  is  re¬ 
moved.  The  same  movement  of  the 
handle  in  reading  the  current  also  es¬ 
tablishes  a  circuit  for  the  voltmeter  and 
the  operator  can  obtain  both  meter 
readings  at  the  same  time. 

The  overload  circuit  breaker  is  shown 


A  special  feature  of  the  Allen-Bradtey  battery  charKinK  panel 
is  the  convenience  of  reading:  the  voltajte  and  amperagre  at  the 
same  time. 


on  the  left  of  the  panel  in  the  illu.stra- 
tion,  the  rheostat  handwheel  in  the  cen¬ 
ter  and  the  underload  breaker  at  the 
right.  The  underload  circuit  breaker  is 
closed  by  hand  and  in  case  of  low  cur¬ 
rent  or  voltage  failure  opens  the  circuit 
— which  is  not  re-established  without 
attention  and  investigation  by  the  op¬ 
erator.  A  special  discharging  contact 
can  be  added  to  the  lower  end  of  the 
underload  circuit  breaker  arm.  As  many 
of  the  unit  panels  as  may  be  needed  for 
discharging  purpo.ses  can  be  equipped 
with  this  feature. 
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Books  and  Bulletins 


Steam  Boiler  Enfcineering 
Published  by  the  Heine  Safety  Boiler 
Company.  27th  edition  ;  639  pp.,  6x9, 

269  illustrations.  93  tables. 

The  new  edition  of  “Helios”  has  been 
entirely  rewritten  and  expanded,  as  in¬ 
dicated  by  the  title  “Steam  Boiler  Engi¬ 
neering.”  Written  by  the  research  de¬ 
partment  of  the  Heine  Safety  Boiler 
Company  for  those  who  have  to  deal 
with  problems  of  boiler  plant  design,  in- 
.stallation  and  operation,  it  furnishes  a 
reference  volume  of  peculiar  value  in 
that  the  authors  have  drawn  upon  the 
cumulative  experience  of  a  long-estab¬ 
lished  organization  devoted  to  the  pro¬ 
duction  of  a  type  of  boiler  that  has  been 
successful  under  a  wide  variety  of  con¬ 
ditions.  It  is  the  belief  of  the  company 
that  the  time  has  come  when  the  boiler 
manufacturer  must  do  more  than  supply 
the  best  boiler  they  know  how  to  build; 
they  must  also  give  service  to  the  boiler¬ 
using  public  by  assisting  them  in  every 
possible  way  to  get,  under  actual  op¬ 
erating  conditions,  the  .same  results  they 
usually  get  only  under  test  conditions. 
The  publication  of  the  new  edition  is 
their  contribution  in  this  direction.  The 
result  is  a  most  complete  handbook  on 
boiler  practice,  covering  the  theory  of 
steam  generation,  the  design  of  boilers, 
furnaces,  chimneys,  piping,  auxiliary 
layouts,  as  well  as  giving  comprehen¬ 
sive  instructions  for  testing  and  operat¬ 
ing  boilers  in  accordance  with  the  most 
approved  methods.  It  is  the  wish  of  the 
company  that  the  book  have  wide  dis¬ 
tribution,  but  obviously  there  is  a  limit 
to  the  number  of  free  copies  that  can 
be  distributed.  A  second  edition  will  bo 
publi.shed  and  offered  for  sale  at  the 
cost  of  press  work,  paper  and  binding, 
or  at  $1.75  per  volume. 

EHectrical  Trades  Directory  for  1921 
The  1921  edition  of  the  “Blue  Book” 
publi.shed  by  Benn  Bros.,  Ltd.,  Publish¬ 
ers,  8  Bouverie  Street,  London,  E.  C.  4. 
lublishers  of  the  “Electrician,”  has  been 
i.^sued.  The  directory  contains  eight 
distinct  divisions:  the  handbook  section 
of  400  pages  deals  comprehensively  with 
power  distribution  and  transmission, 
submarine  cables  and  land  lines  of  the 
world  and  other  data  of  .service  to  engi¬ 
neers,  manufacturers  and  contractors, 
and  with  this  has  been  incorporated  a 
legal  dige.st;  six  divisions  are  devoted 
to  the  listing  of  the  names  and  ad¬ 
dresses  of  firms  engaged  in  electrical 
engineering  and  allied  industries;  an¬ 
other  section  lists  the  telegraphic  ad¬ 
dresses.  The  volume  of  1400  pages  con¬ 
tains  50,000  entries.  The  book  sells,  de¬ 
livered  in  the  United  States,  outside  of 
New  York  City,  27s.  6d.,  postage  paid. 

New  Laun-Dry-Ette  Folder 
A  new  Laun-Dry-Ette  folder  has 
been  prepared  by  the  advertising  de¬ 
partment  of  the  Laundryette  Manufac¬ 
turing  Company  and  is  now  being  .sup¬ 
plied  to  their  dealers. 

'ITie  folder  is  entitled,  “Tlie  Laun- 
Di*y-Ette  Way  on  Washday.”  ITie 
folder  was  brought  out  to  show  the 
advantages  of  the  Laun-Dry-Ette  way 
of  washing  over  the  old-fashioned  way. 


Suggestions  and  Data  for  the  Home 
Electrical 

An  attractive  and  informing  booklet 
with  this  title  has  recently  been  issued 
by  the  Habirshaw  Electric  Cable  Com¬ 
pany.  The  booklet  gives  a  list  of  the 
appliances  for  which  provision  should 
be  made  for  each  room  in  the  modem 
home.  This  is  followed  by  a  brief  de¬ 
scription  of  practical  electrical  devices. 
As  “Electricity  (is)  the  final  factor  in 
convenience,  comJfort  and  elegance,”  the 
booklet  should  be  in  the  hands  of  the 
home  builder  who  wishes  these  desir¬ 
able  qualities. 

Report  of  Prime  Movers  Committee 

The  Prime  Movers  Committee  of  the 
Technical  National  Section  of  the  N.  E. 
L.  A.  has  issued  an  advance  copy  of  the 
report  prepared  for  presentation  at  the 
Chicago  convention.  May  31-June  3, 
1921.  The  report  covers  investigfations 
of  developments  during  the  past  year 
in  the  design,  installation  and  opieration 
of  prime  movers  and  accessory  equip¬ 
ment  for  the  production  of  power  from 
fuel  for  the  generation  of  electricity. 

The  maximum  size  of  single  cylinder 
unit  turbines  is  still  limited  to  about 
45,000  kw.,  and  there  has  been  no  ap¬ 
preciable  change  in  steam  pressures 
and  temperatures,  although  it  is  felt 
that  higher  pressures  and  temperatures 
are  a  possibility  for  future  application. 
Turbine  lubrication  is  receiving  a  great 
deal  of  attention.  On  account  of  the 
severity  of  conditions  imposed  by  steam 
turbine  service  and  its  complicated  re¬ 
quirements,  the  solution  is  difficult  for 
both  the  manufacturer  and  the  oil  re¬ 
finer.  A  new  record  for  the  United 
States  as  regards  boiler  capacity  was 
established  by  the  installation  at  the 
Ford  Motor  Company  plant  of  four  boil¬ 
ers  rated  at  2,647  horsepower.  In  addi¬ 
tion  to  the  tendency  towards  larger 
boiler  sizes,  pressures  and  superheats 
are  gradually  being  raised.  The  suc¬ 
cessful  application  of  forced  draft  to 
chain  grate  and  conveyor  type  of 
stokers  is  of  considerable  importance 
because  it  opens  up  to  this  type  a  field 
which  has  heretofore  been  pre-empted 
by  the  underfed  stoker. 

The  diminishing  incentive  to  use  econ¬ 
omizers  on  account  of  their  present  high 
cost  is  partially  offset  by  other  consid¬ 
erations,  such  as  excessive  coal  prices, 
the  high  flue  gas  temperature  resulting 
from  operation  at  higher  total  steam 
temperatures,  and  the  fact  that  both 
economizers  and  fans  have  been  greatly 
improved  and  their  operation  is  much 
more  satisfactory  than  that  of  a  few 
years  ago.  It  is  quite  generally  accepted 
that  the  most  economical  methods  of 
maintaining  heat  balance  in  the  larger 
.stations  are  the  house  turbine  in  com¬ 
bination  with  a  heater  condenser,  and 
the  straight  electric  drive  with  bleeding 
of  the  main  units  for  feed  water  heat¬ 
ing.  Disposal  of  ashes  by  sluicing  ap¬ 
pears  to  be  gaining  favor.  Practically 
all  stations  using  steam  above  200  lb. 
have  standardized  on  steel  body  gate 
valves  with  complete  monel  metal  trim. 
'Fhere  is  a  marked  tendency  to  employ 
evaporators  for  the  production  of  pure 
feed  water.  A  questionnaire  on  this 
subject  indicates  that  evaporators  are 
successful  in  station  plants,  provide 
pure  water  at  a  reasonable  cost,  and 


justify  the  installation  and  operating 
expense. 

Contrary  to  what  might  be  expected, 
there  has  not  been  any  impetus  to  the 
production  and  use  of  lignite  as  the  re¬ 
sult  of  the  acute  demand  for  fuel  dur¬ 
ing  the  war  period.  Developments  in 
the  field  of  pulverized  fuel  indicate  a 
continued  interest  on  the  part  of  engi¬ 
neers  in  this  method  of  burning  coal. 
The  whole  question  of  burning  fuel  effi¬ 
ciently  is  in  the  process  of  solution,  and 
no  one  can  foresee  the  ultimate  answer. 
Commercial  National  Section,  N.E.L.A., 
Issues  Salesman’s  Handbooks 

Rather  than  issue  a  complete  new  edi¬ 
tion  of  the  loose-leaf  salesman’s  hand¬ 
book,  the  electrical  salesman’s  handbook 
committee  decided  that  it  would  be  best 
to  issue  the  revised  edition  in  separate 
sections  bound  in  flexible  covers,  each 
section  to  cover  one  particular  phase  of 
the  salesman’s  activities.  The  sections 
on  “Industrial  Lighting”  and  “Lamp 
Equipment  for  Commercial  and  Indus¬ 
trial  Lighting”  are  just  off  the  press 
and  may  be  obtained  from  A.  J.  Mar¬ 
shall;  Commercial  National  Section,  N. 
E.  L.  A.,  29  West  39th  St.,  New  York. 
The  booklets  are  4  x  7  in  size  and  are 
sold  at  59c  per  copy. 

Electric  Hoists 

There  has  been  a  decided  increase 
in  the  installation  of  electric  equip¬ 
ment  in  mines  throughout  the  West. 
This  has  been  made  necessary  because 
of  the  increasing  costs  of  mining  oper¬ 
ations,  and  the  economies  effected 
through  the  use  of  electricity.  The 
Allis-Chalmers  Manufacturing  Company 
has  recently  issued  a  bulletin  entitled 
“Electric  Hoists”  griving  information 
for  engineers,  mine  managers  and 
others  interested  in  hoisting  equipment. 
The  information  is  compiled  specifically 
to  aid  in  the  selection  of  the  particular 
type  of  hoist  which  will  meet  the  in¬ 
dividual  requirements,  as  it  is  usually 
the  case  that  each  hoisting  operation 
has  a  distinct  set  of  conditions  to  be 
considered.  Practically  all  types  and 
sizes  of  electric  hoists  are  illustrated 
and  described. 

Habirshaw  Announces  1921  Advertising 
Campaign 

There  is  a  logical  reason  behind  the 
choice  of  nationally  advertised  products 
by  those  depending  upon  merchandis¬ 
ing  for  a  living.  The  Habirshaw  Elec¬ 
tric  Cable  Company  has  recently  issued 
a  folder  showing  the  advertising  copy 
prepared  for  the  coming  year  and  out¬ 
lining  the  amount  of  space  taken  in  the 
various  publications.  The  campaign  is 
extensive  and  the  copy  prepared  to  have 
a  direct  appeal  to  the  average  user  of 
things  electrical  as  w’ell  as  to  the  elec¬ 
trical  contractor  and  dealer. 

Uniform  System  of  Accounts  for  Elec¬ 
trical  Corporations 

A  revi.sed  edition  of  the  Uniform 
System  of  Accounts  for  Electrical  Cor¬ 
porations  w'hich  w-as  prepared  by  the 
Committee  on  Statistics  and  Accounts 
of  Public  Utilities  of  the  National  Asso¬ 
ciation  of  Railway  &  Utilities  Commis¬ 
sioners  in  collaboration  wnth  the  Na¬ 
tional  Electric  Light  As.sociation  has 
been  printed  in  one  volume  of  112 
pages  and  is  sold  in  paper  covers  for 
$1.00  per  volume  postage  paid,  by  the 
Law  Reporting  Company.  17  East  36th 
St.,  New  York. 
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NEW  ELECTRICAL  and  INDUSTRIAL  DEVELOPMENTS 


(The  Portland  Vegetable  Oil  Mill  plans  an  extension,  the  Peninsula  Lumber  Company  closes  a 
contract  for  a  new  mill,  extensive  railroad  building  is  planned  in  Alaska, — these  are  interesting 
items  from  the  Northwest.  For  the  Pacific  Central  District  the  reduction  of  freight  rates  on 
fruits,  the  formation  of  the  Security  Bond  and  Finance  (Company  of  Berkeley,  and  the  merging 
of  StocMon  Warehouse  are  important  announcements.  Financial  arrangements  of  the  South¬ 
ern  California  Edison  Company  and  plans  for  several  irrigation  projects  are  news  items  from 
the  Pacific  Southwest  and  Intermountain  districts. — The  Editor.) 


THE  PACIFIC  NORTHWEST 


PORTLAND,  ORE. — Plans  for  the  erection  of 
ten  houses  aKgreeatinK  $125,000  in  value  have 
been  completed  by  the  architects,  Houtaling:  & 
Daugan.  The  houses  will  be  built  on  Westover 
terraces. 

PE  ELL.  WASH.— The  Central  Light  &  Man¬ 
ufacturing  Company's  properties  have  been  sold 
to  Charles  G.  Johnson  of  Raymond,  at  a  re¬ 
ceiver’s  sale,  who  submitted  a  bid  of  $7,000  for 
the  holdings. 

OREGON  CITY,  ORE. — Plans  and  specifica¬ 
tions  are  being  prepared  by  K  E.  McClaren, 
Portland  architect,  for  the  construction  of  a  $36,> 
000  hospital  to  be  built  at  West  Linn  for  a  group 
of  Oregon  City  physicians. 

MARSHFIELD,  ORE. — Plans  and  specifica¬ 
tions  for  the  new  $150,000  Mercy  hospital  to  be 
erected  here  have  been  completed  by  Beezcr 
Bros.,  of  Seattle,  and  it  is  expected  that  con¬ 
struction  will  begin  within  a  short  time. 

TOPPENISH,  WASH.— The  Pacific  Power  & 
Light  Company,  according  to  recent  reports, 
will  shortly  start  the  construction  of  a  trans¬ 
mission  line  from  Toppenish  west  to  the  Mc¬ 
Kinley  School.  The  work  will  cost  about  $10,000. 

PORTLAND,  ORE. — Establishment  of  over¬ 
head  crossingrs  over  the  line  of  the  Oregon- 
Washington  Railroad  and  Navigation  Company 
aggregating  a  cost  of  approximately  $125,000 
has  been  authorized  by  the  Public  Service  Com¬ 
mission  or  Oregon. 

PORTLAND,  ORE. — Plans  for  the  erection  of 
four  reinforced  concrete  buildings  for  the  plant 
of  the  Portland  Vegetable  Oil  Mill  at  the  foot 
of  Nicolai  street  have  been  filed  with  the  city. 
The  approximate  cost  is  $150,000.  Hurley-Mason 
Ojnpany  is  the  contractor. 

CHEHALIS,  WASH.— The  Chehalis  Box  Fac¬ 
tory,  Basket  and  Veneer  Co.,  which  suffered  a 
heavy  loss  from  fire  a  short  time  ago,  will  re¬ 
build  immediately,  according  to  L.  J.  Sticklin, 
president.  New  machinery  which  is  en  route 
will  be  installed  upon  arrival. 

CHEHALIS.  WASH.— The  North  Coast  Power 
Company,  operating  the  electric  interurban  line 
between  Chehalis  and  Centralia,  is  making  ex¬ 
tensive  imprckvements  to  its  entire  system.  In 
Chehalis  important  street  paving  repairs  will 
be  made,  and  the  entire  work  will  cost  between 
$9,000  and  $10,000. 

ST.  HELENS,  ORE. — Installation  work  has 
been  completed  and  the  new  1,250-hp.  turbo¬ 
generator  placed  in  operation  at  the  mill  of  the 
St.  Helens  Lumber  Company.  The  new  machine 
supplies  power  to  the  electrified  sawmill  of  the 
company  as  well  as  light  and  power  service  to 
the  town  of  St.  Helens. 

GOLDENDALE,  WASH.— The  City  Council  of 
Goldendale  has  granted  the  Pacific  Power  & 
Light  Company  a  50-year  franchise  and  has  en¬ 
tered  into  a  10-year  contract  for  street  lighting 
service.  The  company  has  agreed  to  make  ex¬ 
tensive  improvements  to  its  transmission  lines 
and  generating  plant  on  the  Little  Klickitat 
river,  it  is  reported. 

PORTLAND.  ORE.— Work  will  start  on  the 
construction  of  an  immense  sawmill  for  the 
Peninsula  Lumber  Co.,  according  to  announce¬ 


ment  by  F.  G.  Knapp,  president  of  the  company. 
A  sawmill,  dry-kiln,  planing  mill  and  storage 
shed  will  be  built  just  north  of  the  present  mill 
at  a  cost  of  $750,000.  It  is  understood  that  the 
mill  will  be  electrically  driven  throughout. 

TACOMA,  WASH. — All  bids  for  the  construc¬ 
tion  of  the  proposed  new  warehouse  for  the  city 
light  and  water  departments  have  been  ordered 
rejected,  the  lowest,  that  of  S.  Christian  Erick¬ 
son  at  $88,584,  being  $8,584  higher  than  the 
council  appropriation  for  the  structure.  Com¬ 
missioner  I.  9.  Davisson  will  immediately  intro¬ 
duce  an  ordinance  allowing  more  money  for  the 
building. 

SEATTLE.  WASH.— Approximately  1,200  rai'- 
road  builders  will  leave  Seattle  early  in  July  for 
Alaska  to  finish  the  construction  of  the  Alaska 
anthracite  railroad  at  Controller  Bay.  The  road 
will  be  finished  this  fall,  and  the  first  consid¬ 
erable  tonnage  of  Alaska  coal  will  be  available 
to  the  Pacific  Coast  by  next  spring,  according 
to  Charles  Davis,  general  manager  of  the 
project. 

VANCOUVER.  WASH.— Announcement  of  the 
letting  of  contracts  for  the  construction  of  the 
Vancouver  factory  of  the  Multnomah  Motor 
Company  has  been  made  by  Robert  E.  Cavettc, 
president  of  the  company.  The  building  will  be 
60  by  168  feet,  two  stories  high.  The  company 
manufactures  automobile  trucks,  and  expects  to 
do  a  large  export  business  from  its  new  factory. 
From  250  to  290  men  will  be  employed  when  the 
plant  is  in  full  operation. 

PORTLAND,  ORE. — Five  million  gallons  of 
water  will  be  added  to  the  daily  water  supply 
of  Port'and  when  the  new  Bull  Run  headwcwks 
and  the  third  pipe  line  to  the  city  reservoirs  are 
completed.  Actual  construction  work  on  the  new 
project  will  start  within  a  few  days  at  the  dam- 
site  six  miles  above  the  town  of  Bull  Run.  The 
Hauser  Construction  Company  has  the  contract 
for  the  work.  It  is  understocd  that  the  amount 
of  the  contract  was  several  hundred  thousand 
dollars. 

ILWACO,  WASH.— The  Town  council  of 
Ilwaco  has  granted  the  Ilwaco  Light  &  Power 
Company  a  franchise  to  operate  within  the  city. 
The  town  has  been  without  lights  since  last  July, 
when  the  plant  of  the  North  Shore  Light  & 
Pf\wer  Company  was  destroyed  by  fire.  The  new 
company  will  install  a  plant  and  distribution 
system  and  extend  its  service  a  distance  of  sev¬ 
eral  miles  to  Seaview  and  Long  Beach.  It  is 
expected  that  the  new  system  will  be  in  opera¬ 
tion  by  July  1. 

OLYMPIA.  WASH.— The  SUte  Department  of 
Business  Control  recently  opened  bids  and 
awarded  contracts  for  $110,404  for  enlarging 
the  North  State  Hospital  for  Insane  at  Sedro 
Woolley,  The  main  contract,  awarded  to  Dolph 
Jones  of  Tacoma,  calls  for  the  ccnstructlon  of 
a  fireproof  wing  110x125  feet.  This  addition 
will  cost  $95,800.  The  Department  of  Business 
Control  also  recently  opened  bids  for  supplying 
about  $50,000  of  power  plant  equipment  for  the 
proposed  pc.wer  plant  at  State  Hospital  for  In¬ 
sane  at  Steilacoom,  but  to  date  has  not  awarded 
contracts. 

VANCOUVER,  WASH.— Robert  E.  Cavette. 
president  of  the  Multnomah  Motor  Company,  re¬ 
cently  reported  a  contract  for  a  new  factory 


building  has  been  awarded  to  J.  P.  Sawyer  of 
Dayton,  Oregon.  The  proposed  building,  which 
will  house  a  narrow  gauge  truck  assembling 
plant,  will  be  two  stories.  60  x  168  feet.  The 
company  has  a  plant  in  San  Jose,  Cal.,  and 
parts  of  the  trucks  manufactured  in  San  Jose 
will  be  shipped  by  boat  to  Vancouver,  where 
they  will  be  assembled.  The  company  now,  ac¬ 
cording  to  its  officials,  has  contracts  for  2,800 
trucks,  2,300  of  them  for  southern  China.  The 
factory  at  the  beginning  will  employ  75  men. 

SEATTLE,  WASH. — An  international  steel 
and  machinery  industry,  with  Seattle  as  ware¬ 
house  and  office  headquarters  for  the  Pacific 
Coast,  was  recently  a.ssured  when  the  Barde 
Industrial  Company  purchased  waterfront  prop¬ 
erty  in  Seattle  and  awarded  contracts  to  the 
Haddon  Engineering  Company  for  the  construc¬ 
tion  of  buildings  suitable  for  the  steel  and  ma¬ 
chinery  stocks  of  the  Barde  Company.  Grounds 
and  buildings  will  occupy  a  space  approximately 
60,000  sq.  ft.,  and  are  understood  to  involve  an 
expenditure  of  approximately  $250,000.  Besides 
an  enormous  stock  of  steel  to  be  stored  in  Seat¬ 
tle.  the  company  will  carry  a  complete  line  of 
lathes,  cranes,  punches,  compressors,  motors,  air 
tools,  and  the  like.  Other  departments  w>ll 
carry  lines  of  electrical  equipment,  a  million 
feet  of  wire  rope,  stocks  of  pipe,  tools,  etc.  The 
Barde  Industrial  Company,  which  in  recent 
months  has  purchased  equipment  cd  the  huge 
Skinner  &  Eddy  Shipyard,  the  entire  steel  de¬ 
partment  of  the  Vulcan  Manufacturing  Com¬ 
pany,  of  the  Frank  Waterhouse  interests,  and 
the  surplus  steel  of  the  U.  S.  Navy  and  the 
U.  S.  Shipping  Board,  is  now  conducting  ex¬ 
tensive  operations,  with  Seattle  as  the  central 
Pacific  Coast  point. 


THE  PACIFIC  CENTRAL  DISTRICT 


MODESTO,  CAL. — Oil  has  been  struck  at  a 
depth  of  1,834  feet  by  the  Turlock  Oil  Company, 
seven  and  one-half  miles  southwest  of  Turlock, 
according  to  J.  V.  Leach,  superintendent. 

FALL  RIVER  MILLS,  CAL.— The  Pacific  Gas 
and  Electric  has  established  four  camps  on  the 
line  of  the  proposed  Bartle-Pit  River  Railroad, 
one  at  each  end  and  two  in  the  middle.  Two 
miles  of  track  have  been  laid  at  the  Bartle  end, 
where  the  roadbed  was  already  graded. 

BERKELEY,  CAL. — Consolidation  of  the  Se¬ 
curity  Bond  and  Mortgage  Company,  the  F.  H. 
Stow  Finance  Company,  and  the  Berkeley  Secu¬ 
rities  Company  into  a  million-dollar  corporation, 
to  be  known  as  the  Security  Bond  and  Finance 
Company,  was  announced  recently. 

LINDSAY,  CAL. — Valencia  orange  packing  in 
the  Tulare  county  district  will  be  completed  this 
week,  with  a  total  fex  the  county  of  1,800  cars 
shipped,  with  1,200  of  the  cars  going  from  this 
city.  The  shipments  make  a  record  for  the 
Valencia  season  here,  and  the  price  has  been 
ranging  higher  recently  than  for  the  navels 
shipped  last  w’inter. 

OROVILLE,  CAL.— Development  of  185,000 
horsepower  by  four  new  power  plants  on  the 
Feather  river  is  planned  by  the  Middle  Feather 
River  Development  Company.  Under  the  pro¬ 
posed  plans  100,000  acre-feet  of  water  will  be 
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made  available  for  irrigation.  The  company  ia 
aald  to  be  well  financed  and  haa  aecured  Lara 
JorKenaen,  hydraulic  engineer,  to  prepare  ita 
plana. 

WEED,  CAL. — The  Weed  Lumber  Ccunpany 
aawmill  atarted  sawing  lumber  on  Monday,  May 
16.  Active  logging  operations  by  the  company 
also  will  begin  at  once.  This  decision  was 
reached  after  a  three-day  conference.  Mill  Su- 
|)erintendent  F.  E.  Martin  and  Logging  Superin¬ 
tendent  C.  E.  Murphy  are  assembling  crews  for 
active  operations  as  fast  as  they  can  get  hold 
of  men. 

FRESNO,  CAL.-  San  Joaquin  Light  &  Power 
Corporation  is  authorized  by  the  Railroad  Com¬ 
mission  to  execute  a  ntortgage  or  deed  of  trust 
and  to  deposit  with  the  Elquitable  Trust  Com¬ 
pany  cf  New  York,  trustee  under  the  mortgage, 
$1,260,000  cS  ita  first  and  refunding  mortgage 
bonds ;  also  $3,750,000  of  first  and  refunding 
mortgage  bonds  heretofore  authorized  by  the 
commission,  for  the  puiqiose  of  securing  the  pay¬ 
ment  of  short-term  loans.  The  order  is  supple¬ 
mental  and  is  issued  in  connection  with  previ¬ 
ously  anncvunced  financial  and  construction  plans 
of  the  utility. 

SAN  FRANCISCO.  CAL.— A  merging  of 
Stockton  warehouse  interests  is  indicated  by  the 
filing  of  an  application  to  issue  stock  by  the 
Delta  Warehouse  Ccgnpany. 

According  to  the  application,  the  warehouse 
properties  of  the  FVank  A.  Guernsey  Warehouse 
Company,  Girvin  Warehouse  Company,  and  W. 
D.  Sheldon  &  C(\.  are  to  be  transferred  to  the 
new  company  in  exchange  for  its  stock.  The 
new  company  is  incorprxated  for  $300,000.  Of 
this  the  Frank  A.  Guernsey  Grain  Company  and 
W.  D.  Sheldon  &  Co.  are  to  receive  126  shares 
each.  The  Girvin  Warehouse  Company  is  to  re¬ 
ceive  260  shares.  Individual  members  of  these 
concerns  are  to  receive  stock  ranging  from  eight 
and  one-third  shares  to  160  shares. 

SAN  FRANCISCO.  CAL.— The  Southern  Pa¬ 
cific  Company  has  decided  upon  reductions  in 
freight  rates  ranging  from  15  per  cent  on  rice 
to  43  per  cent  on  dried  fruit,  from  California 
ix>ints  to  New  Orleans  and  Galveston ;  also  to 
New  York  via  New  Orleans  or  Galveston  in 
connection  with  the  Southern  Pacific  steamship 
lines  (Morgan  Line),  on  shipments  exported  to 
European  destinatictns.  This  announcement  was 
made  by  G.  W.  Luce,  freight  traffic  manager  of 
the  Southern  Pacific  (Company.  Mr.  Luce  states 
this  reductioji  In  rates,  which  averages  32  per 
rent,  represents  an  important  step  in  placing 
California  products  in  the  markets  of  Europe 
and  will  be  an  assistance  to  California  producers 
in  making  export  shipments  by  rail  through  the 
Atlantic  and  Gulf  ports.  The  new  rates  will 
apply  on  straight  carload  lots,  or  one  or  more 
carloads  may  be  shipiied  on  split  bills  <\f  lading 
consigning  the  freight  to  two  or  more  consignees 
in  Europe  at  one  freight  rate. 


THE  PACIFIC  SOUTHWEST 


KEELER,  CAL. — Hydroelectric  power  from 
the  Los  Angeles  aqueduct  is  now  used  for  the 
quarries  \.f  the  Inyo  Marble  Company  in  the 
Owens  Valley  and  another  important  industry 
put  in  full  operation.  The  company  is  said  to 
have  an  immense  deposit  of  high-grade  marble, 
and  that  it  can  be  laid  down  here  at  60  per  cent 
less  cost  to  the  consumer  'than  the  product  of 
the  Elastern  quarries. 

LOS  ANGELES.  CAL.— To  enable  the  South¬ 
ern  California  Eldison  0>mpany  to  finance  in 
part  the  c«st  of  plant  extensions  and  improve¬ 
ments,  the  Railroad  Commission  has  authorized 
the  company  to  use  $6,099,260.69  of  funds  re¬ 
ceived  from  the  sale  of  stock,  the  issue  of  which 
was  authorized  in  previous  orders.  This  order 
permits  the  consolidation  of  the  several  funds 
created  by  various  stctck  orders. 


LOS  ANGELEIS,  CAL. — In  accordance  with 
the  orders  of  the  Railroad  (Commission  relative 
to  an  accounting  covering  its  reserves  for  ac¬ 
crued  depreciation,  the  Southern  California  ECdi- 
son  (Company  has  filed  with  the  commission  a 
stipulation  executed  by  its  board  of  directors 
establishing  and  creating  from  its  net  earnings 
a  contingency  reserve.  On  account  of  retirement 
of  certain  proi)erties,  the  sum  is  fixed  at  $8,133,- 
386  instead  of  $8,250,000,  the  amount  set  forth 
in  the  commission’s  order.  The  commission  fixes 
the  total  sum  to  be  set  aside  from  the  net  earn¬ 
ings  on  the  ECdison  system  for  1920,  exclusive  of 
the  former  Mount  Whitney  Power  and  Electric 
Company  to  the  contingency  reserve,  as  $560,000. 


THE  INTERMOUNTAIN  DISTRICT 


HELENA,  MONT. — Helena  Light  &  Railway 
(Company  has  been  granted  an  8c  fare,  effective 
May  20  last,  'fickets  are  still  sold  at  6c. 

HELPER.  UTAH. — Extensive  Improvements 
in  the  street  lighting  system  are  being  planned, 
the  work  to  be  undertaken  in  the  near  future. 

BUTTE,  MONT. — The  contract  for  supplying 
meats  used  in  the  Yellowstone  National  Park 
during  the  coming  tourist  season  was  secured 
by  the  Hansen  Packing  Company  of  Butte. 

BUTTE,  MONT. — In  the  Butte  district  the 
Anaconda  (Copper  Mining  (Company  is  helping 
to  relieve  the  employment  situation  by  dividing 
their  work  to  give  the  greatest  possible  number 
of  men  part-time  employment.  Several  of  the 
silver,  lead  and  zinc  properties  have  been  opened 
on  this  basis. 

SOLDIER  SUMMIT,  UTAH.— The  Denver  A 
Rio  Grande  Railroad  (Company  is  arranging  for 
the  erection  of  fifty  new  cottages  in  Soldier 
Summit  this  summer.  Plans  for  the  construction 
of  another  viaduct  to  connect  the  north  and 
south  sides  of  the  town  at  Center  Street  have 
already  been  announced  by  the  railroad.* 

OREM,  UTAH. — The  new  waterworks  system, 
which  was  started  here  last  summer,  is  prac¬ 
tically  completed,  and  about  150  families  on 
Provo  Bench  are  now  being  served.  The  new 
system  has  resulted  in  modernizing  most  of  the 
homes,  and  the  residents  of  the  town  are  elated 
over  the  prospects  for  future  growth  of  the 
community. 

RUPERT,  IDAHO. — Rupert  and  Burley  organ¬ 
izations  are  uniting  in  a  protest  against  the 
issuance  by  the  Federal  Power  Commission  of  a 
preliminary  permit  for  a  power  site  near  Twin 
Falls,  asked  by  the  Idaho  Power  (Company.  It 
is  said  that  the  power  site  in  question  is  the 
last  one  available  in  this  section.  The  hearing 
wiil  be  held  June  15. 

PRESTON.  IDAHO.— The  South  Preston  Ir¬ 
rigation  (Company,  recently  incorporated,  has 
completed  arrangements  to  install  a  pumping 
plant,  to  be  operated  electrically,  to  irrigate  its 
lands  lying  southwest  of  Preston,  embracing 
approximately  1.200  acres  of  choice  land. 

Two  units  will  be  installed,  the  first  to  be 
placed  this  season,  or  as  soon  as  all  the  land  is 
put  in  shape  to  receive  the  water. 

IDAHO  FALLS,  IDA. — Two  new  units,  each  to 
consist  of  water  wheel  and  generator  complete, 
are  to  be  installed  in  the  city  electric  plant. 
(Contract  for  the  same  has  been  awarded  to  the 
Wellman-Seaver-Morgan  Company  of  Cleve¬ 
land.  Ohio,  for  $34,950.  These  generators  will 
be  600-kw.  each,  and  will  replace  the  present 
two  300-kw.  generators.  Payment  for  same  will 
be  made  on  a  monthly  basis,  out  of  the  earnings 
from  the  plant. 

MYTON,  UTAH.— The  Uintah  Power  &  Light 
(Company  has  applied  to  the  Public  Utilities  Com¬ 
mission  of  Utah  for  permission  to  increase  its 
rates  for  various  classes  of  service.  The  heating 
rate  asked  is  4  cents,  instead  of  the  present  3 
cents ;  and  that  for  lighting  16  cents  per  kw-hr. 
instead  of  11  cents.  Minimum  rates  to  be  in¬ 


creased  to  $2  a  month,  with  10  per  cent  dis¬ 
count  for  cash,  instead  of  the  present  flat  $1.00. 
The  company  serves  Roosevelt,  Myton  and  Fort 
Duchesne. 

LOGAN,  UTAH. — Cache  county  farmers  are 
planning  an  expenditure  of  more  than  a  half 
million  dollars  on  five  drainage  districts  aggre¬ 
gating  17,600  acres,  according  to  Richard  A. 
Hart,  engineer  of  the  Federal  Drainage  Investi¬ 
gation  Bureau.  Cache  ccainty  district  No.  1. 
which  involves  an  acreage  of  3,900  acres,  has 
just  been  organized.  Other  districts  in  that 
county  which  will  complete  organization  work 
within  a  short  time  are  the  following:  No.  2, 
7,700  acres;  No.  3,  2,600  acres;  No.  4,  3,300 
acres ;  No.  6,  petition  still  in  circulation. 

EUREKA.  UTAH. — The  Mammoth  mine  has 
been  forced  to  close  as  a  result  of  the  smelters’ 
failure  to  accept  its  ores,  on  account  of  the 
condition  of  the  metal  market.  When  conditions 
again  become  normal  and  operations  are  resumed 
at  the  mine,  it  is  likely  that  the  proposition  of 
installing  electrical  equipment  will  be  seriously 
considered  by  the  management.  The  large  steam 
plant  at  the  mine  is  quite  expensive  in  its  op¬ 
eration,  and  it  is  beiieved  that  considerable 
money  can  be  saved  by  electrification  of  the 
plant.  Even  under  present  metal  market  con¬ 
ditions  the  management  may  find  it  possible 
to  reduce  operating  expenses  to  such  an  extent, 
by  making  this  change,  to  operate  on  a  reduced 
scale  and  continue  underground  work. 

SALT  LAKE  CITY,  UTAH.— Thomas  J.  Davis, 
of  Watson,  Utah,  has  filed  application  with  the 
state  engineer  to  divert  twenty  cubic  feet  of 
water  from  White  river,  in  Uintah  ccainty,  for 
deveioping  electrical  energy  and  also  to  be  used 
for  other  purposes.  The  applicant  states  that 
he  would  pump  the  water  and  elevate  it  100 
feet,  and  then  use  it  in  a  generai  way  in  connec¬ 
tion  with  thr  gunning  of  a  distillation  and  re¬ 
fining  plant  -or  oil  shale,  from  which  it  is 
proposed  to  obtain  oil.  He  would  also  use  the 
water  for  domestic  and  culinary  purposes. 

WALLA  WALLA,  WASH. — The  new  city  offi¬ 
cials  are  contemplating  changing  the  present  arc 
and  tungsten  lights  to  a  more  modern  system  at 
the  expiration  of  the  present  street  lighting  con¬ 
tract  this  summer. 

GOLDENDALE,  WASH.— The  office  force  of 
the  Pacific  Power  &  Light  Ck>mpany  at  Golden- 
dale  has  moved  to  their  new  office  on  Grant 
near  Main  Street.  Owing  to  the  better  location 
it  is  expected  there  will  be  a  vast  difference  in 
lamp  and  appliance  sales. 

BURLEY,  IDAHO. — A  contract  has  been  ap¬ 
proved  by  the  Department  oi  the  Interior  by 
which  the  United  States  government’s  Minidoka 
project  will  obtain  additional  electric  power  dur¬ 
ing  the  coming  summer.  The  effect  of  the  con¬ 
tract  amounts  to  a  lease  of  the  power  house  of 
the  Boise  project  on  the  Boise  river  and  the 
transmittal  cS  part  of  the  power  from  there  to 
Milner  over  the  lines  of  the  Idaho  Power  (Com¬ 
pany. 

The  reclamation  service  will  build  a  trans¬ 
mission  line  from  Burley  to  Milner,  and  will  in¬ 
stall  a  substation  for  transforming  the  power 
received  from  44,000  to  30,000  volts.  It  is  ex¬ 
pected  that  about  700  kilowatts  will  be  available 
to  the  Minidoka  project  after  the  arrangement 
becomes  effective,  July  1. 

The  Boise  project  reserves  the  right  to  pur¬ 
chase  the  electricity  which  it  needs  for  use  of  its 
drag-line  excavators  for  work  on  the  drainage 
system  on  that  project. 

The  Idaho  Power  (Company  under  the  contract 
will  be  entitled  to  half  of  the  output  of  the  Boise 
power  house,  and  will  pay  half  the  operating  ex¬ 
penses  and  half  of  the  rental.  The  Idaho  Power 
(Company  has  had  a  lease  on  the  Boise  power 
house  during  the  last  five  years.  This  lease 
expired  April  20,  and  the  rew  contract  went 
into  effect  at  that  time. 
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STIMULATING  STATISTICS— V. 

The  saline  matter  in  the  ocean  is  sufficient  to  make  a 
block  of  salt  measuring  4,800,000  cubic  miles.  If  spread  over 
the  entire  surface  of  the  United  States,  exclusive  of  Alaska, 
it  would  form  a  crust  more  than  a  mile  and  a  half  deep.  One 
per  cent  of  the  content  of  salt  in  the  ocean  would  cover  all 
the  land  areas  of  the  globe  to  a  depth  of  290  feet. 

One  five-thousandth  of  one  per  cent  would  make  the 
Statue  of  Liberty  look  like  Lot’s  wdfe. 

According  to  some  sunbeamish  statistician,  it  takes  65 
muscles  of  the  face  to  produce  a  frown  and  only  13  to  produce 
a  smile. 

Calculating  from  this  basis,  w^e  should  say  it  took  about 
76  to  make  a  yawn,  87  to  make  a  snarl,  and  from  16  to  150 
to  make  a  kiss,  depending  upon  which  movie  you  see  it  in. 

*  *  * 

POINTERS  ON  HEALTH 

Never  sleep  on  a  railroad  track. 

Never  pull  a  mule’s  tail. 

Never  go  barefoot  on  newly-tarred  roads. 

Never  speak  harshly  to  burglars. 

Never  allow  rattlesnakes  in  the  house. 

*  *  * 

ODD  ITEMS  FROM  OUR  CONTEMPORARIES 

“Two  Buckets  of  Mincemeat  Held  for 
Owner’s  Identification;  Man 
Brings  Body  from  North 
for  Burial” 

The  mystery  of  the  Thanksgiving  pie. 

“Oakland  Man  Sees  Atrocity  in  Ireland” 

Another  w’orld’s  record  for  Western  vision. 

*  *  * 

When  the  printer  mixed  an  auction  sale  and  an  account 
of  a  wedding: 

"Married  at  the  home  of  the  bride’s  respected  residents  of  Thursday, 
Jan.  27,  Miss  Ethel  Drinkwater  by  the  Rev.  18  head  of  Shorthorns  con¬ 
sisting  of  four  bridesmaids  dressed  in  pale  blue  and  carrying  calves  by 
their  sides.  They  had  tulle  veils.  Also  forty-six  head  of  hogs,  including 
the  groom’s  father  from  North  Dakota,  where  he  is  engaged  in  missionary 
work,  and  is  immuned  by  the  double  process.  They  all  gathered  in  the 
spacious  dining  room  after  the  ceremony,  and  partook  of  300  bushels  of 
seed  oats,  1,000  bu.shels  of  corn,  10  large  stacks  of  millet  and  alfalfa. 
The  bride  is  the  youngest  daughter  of  one  trusty  incubator,  capacity  600 
eggs,  one  Jno.  Deere  five-room  cottage  and  a  trip  to  Omaha,  after  which 
they  draw  10  per  cent  interest  from  date.  Free  lunch  at  noon.’’ 

*  *  * 

The  diminishing  oil  supply  is  apparently  a  much  more 
serious  affair  than  even  our  most  pessimistic  prophets  have 
revealed. 

The  pastor  of  a  colored  church  announced  that  his 
sermon  would  be,  “Am  They  a  Hell  or  Am  They  Not?  An’  I 
Will  Prove  That  They  Am.”  The  church  w’as  packed  as 
the  i»  rson  arose  to  prove  his  assertion. 


“Brethem,”  he  said,  “'The  Lord  made  the  world  round 
like  a  ball.  And  the  Lord  made  the  world  so  it  could  go 
round  and  round.  And  the  Lord  made  two  axles  for  the  w’orld 
to  go  round  on,  and  he  put  one  axle  at  the  north  pole  and  one 
axle  at  the  south  pole.  And  the  Lord  put  a  lot  of  oil  and 
axle  grease  in  the  center  of  the  world  so  as  to  keep  the  axles 
well  greased  and  oiled.  And  then  a  lot  of  sinners  dig  wells 
in  Pennsylvania  and  steal  the  Lord’s  oil  and  grease.  And 
they  dig  wells  in  Kentucky,  Louisiana,  Oklahoma  and  Texas 
and  in  Mexico  and  Russia  and  steal  the  Lord’s  grease  and  oil. 
And  some  day  they’ll  dig  so  many  wells  that  they  will  have  all 
of  the  Lord’s  oil  and  grea.se  and  them  two  axles  is  going  to 
get  red  hot.  And  then,  that  will  be  hell,  brethem,  that 
will  be  hell.” 

*  *  * 


ELECTRICAL  HYBRIDS— SERIES  II 


5.  The  Electric  Ceiling  Fantom 
Most  phantoms  walk  the  whole  year  round 
And  make  a  sad  and  clanking  sound; 

The  Ceiling  Fantom’s  different — 

He  only  moves  with  your  consent. 

“Whirr,  whirr!”  is  all  he  .says; 

And  though  on  bleak  and  stonny  days 
'I'he  .sound  would  make  your  blood  run  cold. 
In  summer  you  grow  very  bold. 

And  when  the  weather  makes  you  swear 
His  whirring  seems  to  cool  the  air. 


June  15,  1921] 


Journal,  of  Electricity  and  Western  Industry 


665 


Where  To  Find  It  In  Th 

e  West 

Second  Edition,  Published  June  15,  1921. 

1 

A  list  of  manufacturers  of  electrical  and  industrial  apparatus, 
equipment,  machinery  and  supplies, 
together  with  their 

Western  Distributing  Outlets 


The  editors  and  business  staff  of  Journal  of  Electricity  and  Western  Industry  are 
frequently  asked  “Who  represents  So-and-So?”  or  “Has  John  Doe  &  Company  a 
Western  Branch?”  The  following  list  is  the  endeavor  of  our  service  department 
to  answer  such  questions  in  advance  and  to  weld  this  great  group  of  Western 
representatives  together  through  co-operative  effort. 


This  guide  has  become  a  permanent  semi-annual  fea¬ 
ture  of  Journal  of  Electricity  and  Western  Industry. 
We  will  appreciate  suggestions  regarding  additions 
or  possible  inaccuracies  which  may  not  have  reached 
us  at  the  time  of  going  to  press.  The  list  is  in  two 
sections,  viz. :  first,  the  names  of  manufacturers  and 
their  Western  branches  or  agents;  second,  the  West¬ 


ern  distributors  and  the  products  or  lines  they  rep¬ 
resent.  It  embraces  advertisers  in  Jounial  of  Elec¬ 
tricity  and  Industry  as  well  as  non-advertisers.  If 
errors  or  omissions  have  been  made,  it  is  solely 
because  of  incomplete  information.  For  more  com¬ 
plete  data  refer  to  our  “Where  to  Buy”  directory  in 
the  advertising  section. 


List  of  Manufacturers 


ACME  APPARATUS  CO..  Cam- 

bridRC.  Maas. - Arno  A.  Klune, 

Los  Angeles  ;  Western  Radio  Elec. 
Co..  Los  Angeles ;  Wireless  Shop, 
Los  Angeles ;  Leo  J.  Meyberg  Co., 
San  Francisco. 

ACME  MACHY.  CO.,  Cleveland - 

Harron,  Rickard  &  McCone,  Los 
Angeles,  San  Francisco. 

ACME  WIRE  GO.,  New  Haven. 

Conn. - Baker-Joslyn  Co.,  lx)S 

Angeles,  San  Francisco,  Seattle. 

ADAMS  &  WESTLAKE  CO.,  Chi¬ 
cago - -Eccles  A  Smith  Co.,  San 

Francisco,  Los  Angeles,  Portland, 
Seattle. 

AJAX  ELEC.  SPEC.  CO..  St.  Louis 

- Kiser,  Ackerman,  Gardner 

Co.,  Boise,  Salt  Lake  City,  Butte : 
A.  C.  Riddell.  Los  Angeles,  Phoe¬ 
nix,  San  Francisco :  Clarence  P. 
Denny,  Portland,  Spokane. 

ALADDIN  MFG.  CO..  Muncie.  Ind. 

- Western  Agencies  Co..  Los 

Angeles,  San  Francisco.  Seattle. 

ALLEN-BRADLEY  CO..  Milwaukee. 
Wis. - Franklin  Sales  Co.,  Den¬ 

ver  ;  Garland  Aflolter  Eng.  Co., 
San  Francisco,  Los  Angeles.  Seat¬ 
tle. 

ALLIANCE  MACH.  CO.,  Alliance. 
Ohio— Coast  Equip.  Co.,  San 
Francisco,  Los  Angeles,  Portland, 
Seattle. 

ALLIS-CHALMERS  MFG.  CO.,  Mil¬ 
waukee.  Wis. - Allis-Chalmers 

Mfg.  Co.,  Denver,  Los  Angeles, 
Portland,  Salt  Lake  City,  San 
Francisco.  Seattle. 

ALLMUR  MFG.  CO..  Marion.  Ind. 
- Pacific  Sales  Co.,  San  Fran¬ 
cisco. 

ALTORFER  BROS.  Co..  Peoria.  111. 

- Waterhouse-Wilcox  Co.,  San 

Francisco, 


ALUMINUM  CO.  OF  AMER.,  Pitts¬ 
burgh - Aluminum  Co.  of  Amer¬ 

ica,  San  Francisco. 

AMER.  BLOWER  CO..  Detroit - 

J.  E.  McClellan  Co.,  Denver ;  R. 
B.  Guernsey  &  Co.,  Los  Angeles, 
San  Francisco :  American  Blower 
Co.,  Salt  Lake  City,  San  Fran¬ 
cisco,  Seattle. 

AMER.  CIRC.  LOOM  CO..  New 

York  City - Clapp  &  LaMoree. 

Los  Angeles ;  L.  E.  Speiry,  San 
Francisco. 

AMER.  CONDUIT  GO.,  New  York 

City - Western  Elec.  Co.,  all 

principal  cities. 

AMER.  COPPER  PRODUCTS 
CORP.,  New  York  City— Elec. 
Materials  Co.,  San  Francisco,  Los 
Angeles. 

AMER.  ELECL.  HEATER  CO..  De¬ 
troit - Hugo  Treck,  Denver ;  R. 

G.  Ellis,  San  Francisco ;  Geo.  Os- 
tiguy.  Seattle ;  Elec.  Appliance 
Co.,  San  Francisco. 

AMER.  ELECL.  WORKS,  Phillips- 

dale,  R.  I. - Garnett,  Young  & 

Co..  San  Francisco,  Los  Angeles. 
Portland.  Seattle. 

AMER.  EVER  READY  WORKS. 
Chicago-  National  Carbon  Co., 
San  Francisco. 

AMER.  INS.  WIRE  &  CABLE  CO., 

Chicago - Baker-Joslyn  Co.,  Los 

Angeles,  San  Francisco,  Seattle. 

AMER.  IRONING  MACH.  CO..  Chi¬ 
cago - Elec.  Appl.  Co.,  San 

Francisco. 

AMER.  LINE  MATERIALS  CO.. 
Chicago  --  Tide-Water  Crossarm 
&  Conduit  Co.,  Tacoma. 

AMER.  PORCELAIN  CO  .  Fast  Liv¬ 
erpool.  Ohio - Allied  In4lustries. 

San  Francisco,  Los  Angeles,  Seat¬ 
tle. 


AMER.  PULLEY  CO.,  Philadelphia 
- American  Pulley  Co.,  Los  An¬ 
geles,  San  Francisco,  Seattle. 

AMER.  THERMOPHONE  CO..  Bos¬ 
ton - Albright  A  Co.,  Los  An¬ 

geles  ;  G.  E.  Dalton,  Los  Angeles, 
Portland,  Seattle ;  E.  P.  Doyle, 
San  Francisco. 

AMER.  VULC.  FIBRE  CO..  Wilm¬ 
ington,  Del. - Western  Elec.  Co., 

all  principal  cities. 

AMER.  WELL  WORKS.  Aurora, 

Ill. - Hydr.  Engr.  &  Supply  Co., 

San  Francisco. 

AMER.  WIREMOLD  CO.,  Hartford. 

Conn. - Geo.  A.  Gray  Co.,  San 

Francisco. 

AMES  IRON  WORKS.  Oswego.  N. 
Y. - Ames  Iron  Works,  Los  An¬ 

geles,  Portland,  San  Franci.sco. 

ANACONDA  COPPER  MNG.  CO.. 

Chicago - Pacific  States  Elec. 

Co..  Los  Angeles,  Oakland,  Port¬ 
land,  San  Francisco,  Seattle,  Spo¬ 
kane. 

ANDERSON  ELEC.  A  EQUIP.  CO.. 
Chicago - All  principal  jobbers. 

ANSONIA  ELEC.  CO.,  Ansonia, 

Conn. - Geo.  A.  Gray  &  Co.,  San 

Francisco. 

APEX  APPLIANCE  CO..  Chicago 

- Kiser,  Ackerman  A  Gardner 

Co.,  Boise.  Butte.  Salt  Lake  City : 
Premier  Elec.  Distr.  Co.,  Denver ; 
A.  M.  Smith,  Los  Angeles ;  Apex 
Appliance  Co..  Oakland ;  J.  C. 
English,  Portland.  Seattle.  Spo¬ 
kane. 

APEX  ELECL.  DISTR.  GO..  Cleve¬ 
land  -  Illinois  Elec.  Co.,  Los  An¬ 
geles  :  Fobes  Supply  Co..  Portland. 
Seattle;  Elec.  Rwy.  A  Mfrs.  Sup¬ 
ply  Co..  San  Francisco ;  Ballweg 
A  Crandall,  The  Dalles.  Ore. 


APPLETON  ELEC.  CO..  Chicago 
- Keeler,  White  Co.,  San  Fran¬ 
cisco. 

ARMCO  CULVERT  &  FLUME 

MFRS.  ASSN.,  Chicago - Ajner- 

ican  Rolling  Mills  Co.,  San  Fran¬ 
cisco. 

ARMSTRONG  BROS.  TOOL  CO.. 
Chicago — — R.  R.  Vought,  San 
Francisco. 

ARNOLD  ELEC.  CO.,  Racine,  Wis. 
- L.  A  M.  Sales  Co.,  Los  An¬ 
geles;  Poole  Elec.  Co.,  Seattle. 

ARROW  ELEC.  CO..  Hartford. 

Conn. - Arrow  EHec.  Co.,  San 

Francisco. 

ATLAS  CAR  &  MFG.  CO.,  Cleve¬ 
land - Coast  Elquipment  Co..  San 

Francisco,  Seattle,  Los  Angeles, 
Portland. 

AUSTIN  MACHINERY  CORP..  Chi¬ 
cago  - Howard  -  Cooper  Corp., 

Portland ;  Stuart  S.  Smith,  San 
Francisco;  T.  B.  Nicholson,  Los 
Angeles ;  R.  J.  Cooper  &  Co.,  Salt 
Lake  City. 

M.  B.  AUSTIN  GO.,  Chicago - J. 

G.  Pomeroy,  Los  Angeles ;  Geo.  A. 
Gray  Co.,  San  Francisco. 

AUTOMATIC  RECLOSING  CIR¬ 
CUIT  BREAKER  CO.,  Columbus, 
O. — — Ambler  A  Rlter,  Engrs., 
Salt  Lake  City  ;  C.  F.  Henderson, 
San  Francisco ;  Eicher  A  Bratt, 
Seattle. 

BABCOCK  A  WILCOX  CO..  New 

York - Chas.  C.  Moore  A  Co., 

San  Francisco.  Los  Angeles,  Salt 
Lake  City,  Seattle.  Tucson. 

BACO  ELECTRIC  CO..  Bode.  Iowa 

- Hughson  A  Merton,  Inc.,  San 

Francisco. 

BAKER  BROS..  Toledo - Harron, 

Rickard  A  McCone,  Los  Angeles, 
San  Francisco. 
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BARBER-GREE34E  CO.,  Aurora. 

III. - F.  C.  9tann*rd  Oo.,  Salt 

Lake  City ;  Connelly  Mach.  Co., 
Butte;  H.  P.  Wilson  Co.,  Denver; 
Smith,  Booth,  Usher  Co.,  Los  An- 
ireles,  San  Francisco,  Phoenix ; 
Clyde  Elquipment  Co.,  Portland, 
Seattle,  Spokane. 

BARNES  &  IRVING.  Syracuse,  N. 

Y. - Elec.  Materials,  Co.,  San 

Francisco. 

BARNETT  FDY.  &  MACH.  CO., 
Irvington,  N.  J. - J.  Lee  Rich¬ 

ards.  San  Francisco. 


CARLISLE  &  FINCH  CO.,  Cincin¬ 
nati - -Beebe  Co.,  Portland  ;  Her¬ 

zog  Elec.  &  Eng.  Co.,  San  Fran¬ 
cisco  ;  Pacific  Net  &  Twine  Co., 
Seattle. 

CASEY  -  SHELDON-FOSTER,  Bos¬ 
ton - James  F.  Kinder,  Portland. 

CELITE  PRODUCTS  CO..  New 

York  City - Celite  Products  Co., 

Denver,  Los  Angeles,  San  Fran¬ 
cisco. 

CENTRAL  FOUNDRY  CO..  New 

York - E.  A.  Keithley,  San 

Francisco. 


CINCINNATI  MILLING  MACHINE 
CO.,  Cincinnati - Harron,  Rick¬ 

ard  &  McCone,  Los  Angeles,  San 
Francisco. 

CLEMENTS  MFG.  CO..  Chicago 
- Intermountain  Sales  Co.,  Den¬ 
ver  ;  F.  E.  Spencer  &  Co.,  Los 
Angeles  ;  Ray  Bentley,  Portland  ; 
San  Francisco  Compressed  Air 
Cleaning  Co..  San  Francisco ; 
Schwabacher  Hdwe.  Co.,  Seattle. 

CLEVELAND  AUTO.  MACH.  CO.. 

Cleveland - Harron,  Rickard  & 

McCone,  Los  Angeles,  San  Fran¬ 
cisco. 


CROCKER-WHEELER  CO..  Am¬ 
pere.  N.  J. - Crocker-Wheeler 

Co.,  San  Francisco. 

CUTLER-HAMMER  MFG.  CO..  Mil¬ 
waukee,  Wis. - H.  L.  Vaughn. 

Denver ;  H.  B.  Squires  Co.,  Los 
Angeles,  San  Francisco,  Seattle ; 
L.  Brandenburger,  Salt  Lake  City  ; 
Northern  Elec.  Co.,  Ltd.,  Vancou¬ 
ver, 

CUTTER  ELEC.  A  MFG.  CO..  Phil-  ’ 

adelphla - C.  F.  Henderson,  San 

Francisco ;  Eccles  A  Smith,  Los 
Angeles,  Portland,  Seattle. 


BATES  EXP.  ST.  TRUSS  CO.,  Chi¬ 
cago— EUec.  Materials  Co.,  San 
Francisco. 

BARTLETT.  HAYWARD  CO.,  Bal¬ 
timore - O.  E.  Thomas,  Los  A^t- 

geles. 

BELDEN  MFG.  CO..  Chicago - 

Keeler,  White  Co.,  San  Francisco. 

BENJAMIN  ELEC.  MFG.  CO..  Chi¬ 
cago - Elec.  Appliance  Co.,  San 

Francisco. 

A.  HALL  BERRY.  New  York  City 
— - H.  J.  Musgrave,  San  Fran¬ 

cisco. 

BETHLEHEM  STEEL  CO..  Bethle¬ 
hem,  Pa. — ■ — Bethlehem  Steel  Co., 
San  Francisco. 

BINKS  SPRAY  EQUIP.  CO..  Chi¬ 
cago - Binks  Spray  Equipment 

Co.,  San  Francisco. 

BIRTMAN  ELEC.  CO.,  Chicago - 

H.  J.  Gute  A  Co.,  San  Francisco. 

BLACK  &  DECKER  MFG.  CO.,  Bal¬ 
timore — -Elec.  Appliance  Co.,  San 
Francisco. 

BLAW-KNOX  CO..  Pittsburgh - 

Brown-Bevis  Co.,  Los  Angeles; 
Pratt-Gilbert  Co.,  Phoenix ;  J.  Mc- 
Craken  Co.,  Portland ;  Blaw-Knox 
Co.,  San  pS^ncisco ;  F.  T.  Crowe 
A  Co.,  Seattle ;  Hofius-Ferris 
Equipment  Co.,  Spokane. 

BLEADON-DUN  CO..  Chicago - 

Western  Agencies  Co.,  San  Fran¬ 
cisco,  Los  Angeles,  Seattle. 

BOOTH  ELEC.  FURN.  CO.,  Chi¬ 
cago - Curtis  Engineering  Co., 

Los  Angeles. 

BRISTOL  CO.,  New  York  City - 

Bristol  Co.,  San  Francisco. 

BROWNING  CO.,  Cleveland - Ec¬ 

cles  &  Smith  Co.,  San  Francisco, 
Los  Angeles,  Portland,  Seattle. 

BRYANT  ELEC.  CO..  THE.  Bridge¬ 
port,  Conn. - Bryant  Elec.  Co., 

San  Francisco ;  principal  jobbers. 

BUFFALO  MFG.  CO.,  Buffalo - 

H.  J.  Gute  A  Co..  San  Francisco. 

R.  H.  BUHRKE  CO.,  Chicago - 

Western  Elec.  Co. ;  all  principal 
cities. 

BULLARD  MACHINE  TOOL  CO., 

Bridgeport,  Conn. - Harron. 

Rickanl  A  McCone,  Los  Angeles, 
San  Francisco. 

BURNETT-LARSH  MFG.  CO.,  Day- 

ton,  Ohio - Cal.  Hyd.  Engrg.  A 

Supply  Co.,  San  Francisco. 

BURNLEY  BAT.  A  MFG.  CO.. 

Northeast,  Pa. - Baker-Joslyn 

Co.,  San  Francisco,  Los  Angeles, 
Seattle. 


CENTURY  ELEC.  CO..  St.  Louis - 

Century  Elec.  Co.,  Denver,  Port¬ 
land,  Salt  Lake  City,  Seattle ;  R. 

J.  Davis,  Los  Angeles,  San  Fran¬ 
cisco. 

CHAIN  BELT  CO.,  Milwaukee, 

Wis. - Meese  A  Gottfried  Co.,  Los 

Angeles,  San  Francisco,  Seattle, 
Portland ;  A.  F.  George  Co..  Inc., 
Los  Angeles ;  Loggers  &  Contract¬ 
ors  Machinery  Co.,  Portland ; 
Landes  A  Co.,  Salt  Lake  City ; 
Washington  Machinery  &  Supply 
Co.,  Seattle;  Hofius-Ferris  Equip¬ 
ment  Co..  Spokane. 

CHANDEYSSON  ELEC.  CO. - 

American  Mfg.  A  Elxp.  Corp., 
Seattle. 

E.  T.  CHAPIN  CO.,  Spokane - E. 

T.  Chapin  Co..  Salt  Lake  City. 

CHARTER  OAK  STOVE  &  RANGE 
CO.,  St.  Louis — — Hexter  A  Co., 
Portland ;  Spragins  A  Co.,  Salt 
Lake  City ;  R.  F.  McKesson.  San 
Francisco ;  Holley-Mason  Hdwe. 
Co.,  Spokane. 

CHELTEN  ELEC.  CO..  Philadelphia 

- Wholesale  Elec.  Co.,  San 

Francisco. 

CHICAGO  FUSE  MFG.  CO..  Chi¬ 
cago - Illinois  Elec.  Co.,  Los 

Angeles ;  Fobes  Supply  Co.,  Port¬ 
land.  Seattle,  San  Francisco;  Elec. 
Appliance  Co..  San  Francisco. 

CHICAGO  INS.  WIRE  A  MFG.  CO.. 
Sycamore,  Ill. — Fobes  Supply  Co., 
Portland,  San  Francisco.  Seattle. 

CHICAGO  MICA  CO..  Valparaiso. 

Ind. - L.  W.  Turnbull  A  Co., 

Denver ;  Clapp  A  LaMoree.  Los 
Angeles ;  Strimple  A  Cox,  Port¬ 
land,  Seattle ;  N.  F,  Shaller  A 
Co.,  Salt  Lake  City ;  Heckert  L. 
Parker,  San  Francisco. 

CHICAGO  PNEUMATIC  TOOL  CO.. 

Chicago - C  h  i  c  a  go  Pneumatic 

Tool  Co.,  San  Francisco. 

CHICAGO  PULLEY  A  SHAFT  GO.. 
Chicago - All  principal  jobbers. 

CHICAGO  PUMP  CO..  Chicago - 

Garnett,  Young  &  Co.,  San  Fran¬ 
cisco.  Los  Ajigeles,  Portland. 
Seattle. 

CHICAGO  SIGNAL  CO..  Chicago 

- Garnett,  Young  &  Co.,  San 

Francisco,  Los  Angeles,  Portland, 
Seattle. 

CHICAGO  SOLDER  CO.,  Chicago 

- Louis  J.  Ziesel  Co..  San 

Francisco. 

CHICAGO  WATCHMAN’S  CLOCK 

WORKS.  Chicago - A1  Holman 

&  Co.,  Los  Angeles;  Marshall 
Wells  A  Co.,  Portland.  Seattle, 
Spokane ;  General  Equipment  Co., 
San  Francisco. 


CLEVELAND  ELEC.  MOTOR  CO.. 

Cleveland - John  T.  Biel  A  Co., 

Los  Angeles. 

CLIPPER  BELT  LACER  CO.. 

Grand  Rapids,  Mich. - Hendrie 

&  Bolthoff  Mfg.  A  Supply  Co., 
Denver;  Pacific  Mill  A  Mine  Sup¬ 
ply  Co.,  Los  Angeles,  San  Fran¬ 
cisco  ;  Marshall-Wells  Hdwe.  Co., 
Portland,  Seattle,  Spokane ;  Gal- 
igher  Machinery  Co.,  Salt  Lake 
City ;  Seattle  Belting  A  Supply 
Co.,  Seattle. 

COFFIELD  WASHER  CO.,  Dayton. 

O. - Coffleld  Washer  Co.,  Den¬ 

ver  ;  A.  A.  Wilson,  Los  Angeles ; 
Honeyman  Hdwe.  Co.,  Portland ; 
Seattle  Elecl.  Supply  Co.,  Seattle ; 
Doerr-Mitchell  Elec.  Co..  Spokane. 

COFFIN  VALVE  CO.,  Boston - 

Theo.  F.  Dredge,  San  Francisco. 

COLLYER  INS.  WIRE  CO..  Paw¬ 
tucket.  R.  I. - Poindexter  Elec. 

Supply  Co.,  Denver ;  Allied  Indus¬ 
tries,  Los  Angeles,  San  Francisco, 
Seattle. 

COLUMBIAN  ROPE  CO.,  Auburn. 

N.  Y. - M.  J.  O’Fallon  Supply 

Co.,  Denver ;  Harper  A  Reynolds 
Co.,  Los  Angeles;  Blake.  McFall 
Co.,  Portland ;  Baker,  Hamilton 
A  Pacific  Co.,  San  Francisco ; 
American  Paper  Co.,  Seattle ; 
Spokane  Paper  A  Stationery  Co., 
Spokane. 

COMB.  ENGRG.  CORP.,  New  York 

City - American  Stoker  Co.,  Salt 

Lake  City. 

CONDIT  ELECL.  MFG.  CO..  Bos¬ 
ton — — H.  B.  Squires  Co.,  Los  An¬ 
geles,  San  Francisco,  Seattle. 

CONN.  ELEC.  MFG.  CO..  Bridge¬ 
port,  Conn. - Conn.  Elec.  Mfg. 

Co.,  San  Francisco. 

CONN.  TEL.  A  ELEC.  CO..  Mer- 

idan.  Conn. - Myers  A  Schwartz, 

San  Francisco,  Smttle. 

CONTINENTAL  FIBRE  CO..  New¬ 
ark,  Del. - Alexander  &  Laven- 

son  Elecl.  Supply  Co.,  San  Fran¬ 
cisco. 

CONVEYORS  CORP.  OF  AMER.. 

Chicago - Stearns-Rogers  Mfg. 

Co.,  Denver ;  F.  C.  Richmond  Ma¬ 
chinery  Co.,  Salt  Lake  City ;  Hal- 
lidie  Machinery  Co.,  Seattle. 

WM.  CRAMP  A  SONS  SHIP  A 
ENGINE  BLDG.  CO..  Philadel¬ 
phia - 1.  P.  Morris  Co.,  San 

Francisco. 

CRANE  CO.,  Chicago - Crane  Co.. 

Los  Angeles.  Oakland.  Ogden, 
Portland.  Sacramento,  Salt  Lake 
City,  San  Francisco,  Seattle,  Spo¬ 
kane. 


BURT  MFG.  CO.,  Akron.  Ohio - 

Eccles  &  Smith  Co.,  San  Fran¬ 
cisco,  Los  Angeles,  Portland, 
Seattle. 

BURY  COMPRESSOR  CO.,  Erie. 

Pa. - Bury  Compressor  Co.,  San 

Francisco. 

BUSSMAN  MFG.  CO.,  St.  Louis 
- Keeler,  White  Co.,  San  Fran¬ 
cisco. 

A.  S.  CAMERON  ST.  PUMP  WKS , 

New  York  City - Ingersoll-Rand 

Co.,  Butte,  Los  Angeles,  Salt  Lake 
City,  San  Francisco.  Seattle ;  Hen¬ 
drie  A  Bolthoff  M.  A  S.  Co.,  Den¬ 
ver;  Stearns.  Rogers  Mfg.  Co., 
Denver ;  Canadian  Ingersoll-Rand 
Co.,  Iitd.,  Vancouver. 


CHISHOLM-MOORE  MFG.  CO.. 

Cleveland - Marshall-Wells  Co., 

Co.,  Billings.  Portland.  Seattle. 
Spokane ;  Hendrie  &  Bolthoff  Mfg. 
A  Supply  Co.,  Denver ;  Republic 
Supply  Co.,  Los  Angeles ;  Talbot, 
Hubbard  Co.,  Phoenix ;  Berger  & 
Carter  Co.,  San  Francisco,  Seat¬ 
tle;  Pacific  Tool  A  Supply  Co.. 
San  Francisco ;  Fairbanks,  Morse 
A  Co.,  Los  Angeles,  Portland. 
Salt  Lake  City,  Seattle,  Spokane. 
CINCINNATI  BICKFORD  TOOL 
CO.,  Cincinnati - Harron,  Rick¬ 

ard  A  McCone.  Los  Angeles,  San 
Francisco. 

CLARK  ELEC.  CO..  Louisville,  Ky. 

- Scovel  Iron  Stores  Co.,  San 

Francisco,  Los  A,ngeles,  Seattle. 


crane  packing  CO.,  Chicago 
— —Crane  Packing  Co..  Denver. 
Los  Angeles,  Portland.  San  Fran¬ 
cisco,  Seattle. 

CRESCENT  INS.  WIRE  A  CABLE 

CO.,  INC.,  Trenton,  N.  J. - 

Graham-Reynolds  EHec.  Co.,  Los 
Angeles ;  North  Coast  Elec.  Co., 
Portland,  Seattle ;  Geo.  A.  Gray 
Co.,  San  Francisco. 

CRESCENT  WASHING  MACHINE 

CO.,  New  York  City - Nathan- 

Dohrmann  Co.,  San  Francisco. 

CROUSE-HINDS  CO..  Syracuse.  N, 
Y. - Western  Elec.  Co.,  princi¬ 

pal  cities ;  Pacific  States  Elec.  Co., 
Los  Angeles,  Oakland,  Portland, 
San  Francisco,  Seattle,  Spokane. 


CYCLOPS  IRON  WORKS.  San 

Francisco - Coast  Ekjuip.  Co., 

San  Francisco,  Portland,  Los  An¬ 
geles,  Seattle. 

D.  A  W.  FTJSE  WORKS  OF  G.  E. 
CO.,  Providence,  R.  I. - Gen¬ 

eral  Elec.  Go.,  all  principal  cities. 

G.  M.  DAVIS  REGULATOR  CO.. 

Chicago - E.  A.  Keithley,  San 

Francisco. 

DAVIS  SEWING  MACH.  CO..  Day- 

ton,  O. - Listenwalter  A  Gough, 

Los  Angeles ;  Elec.  Service  Co., 
Portland  ;  Alexander  A  Lavenson, 
San  Francisco ;  Northwest  Appli¬ 
ance  Co.,  Seattle ;  Culbertson- 
Crote-Rankin  Co.,  Spokane. 

DAYTON-DOWD  CO.,  Quincy.  Ill. 

- Sprado  Engineering  Co.,  Los 

Angeles. 

DEARBORN  CHEM.  CO..  Chicago 

- Dearborn  Chem.  Co.,  Denver, 

Los  Angeles,  San  Francisco. 

DELCO  LIGHT  CO.,  Dayton.  Ohio 

- de  Jongh  A  Cochran,  San 

Francisco  ;  Modern  Appliance  Co., 
Seattle ;  Modern  Utilities.  Ltd., 
Vancouver. 

DELTA  STAR  ELEC.  CO..  Chicago 

- Chas.  Farnham,  Los  Angeles ; 

Delta  Star  Elec.  Co.,  Salt  Lake 
City ;  W.  R.  Hendry,  Seattle. 

DENVER  ENG.  WORKS  CO..  Den¬ 
ver - Collins  A  Webb.  Los  An¬ 

geles,  San  Francisco ;  Salt  Lake 
Hdwe.  Co.,  Salt  Lake  City. 

DETROIT  INS.  WIRE  CO.,  Detroit 
- Baker-Joslyn  Co.,  San  Fran¬ 
cisco,  Los  Angreles,  Seattle. 

DETROIT  TWIST  DRILL  CO.,  De¬ 
troit - Lippincott,  Beall  A  Co., 

Denver,  Los  Angeles,  San  Fran¬ 
cisco,  Seattle. 

DIAMOND  POWER  SPEC.  CO.. 

Detroit - Chas.  C.  Moore  A  Co.. 

San  Francisco,  Los  Angeles,  Salt 
Lake  City,  Seattle,  Tucson. 

DIEHL  MFG.  CO.,  Elizabeth,  N.  J. 
- Marine  Elec.  Co.,  San  Fran¬ 
cisco. 

DEXTER  WASH.  MACH.  CO.. 

Fairfield.  la. - M.  Seller  A  Co., 

Portland,  Seattle,  Spokane. 

DIAMOND  POWER  SPEC.  CO., 

Detroit - Chas.  C.  Moore  A  Co., 

San  Francisco,  Los  Angeles,  Seat¬ 
tle,  Tucson,  Salt  Lake  City. 

HENRY  DISSTON  A  SONS,  INC., 

Philadelphia - Henry  Disston  A 

Sons,  Inc.,  Portland,  San  Fran¬ 
cisco,  Seattle,  Vancouver. 

DODGE  MFG.  CO..  Mishawaka.  Ind. 

- Hendrie  ft  Bolthoff.  Denver ; 

Collins  ft  Webb,  Los  Angeles;  H. 
W.  Sharp  ft  Co.,  Portland ;  F.  C. 
Richmond  ft  Co.,  Salt  Lake  City ; 
Harron.  Rickard  ft  McCone,  San 
Francisco,  Los  Angeles ;  Herberts 
Machine  ft  Supply  Co.,  San  Fran¬ 
cisco  ;  Star  Machinery  Co..  Seat¬ 
tle;  Washington  Machine  ft  Sup¬ 
ply  Co.,  Spokane. 

DOLPH,  JOHN  C..  CO.,  Newark. 

N.  J. - Baker-Joslyn  Co.,  San 

Francisco,  Los  Angeles,  Seattle. 

DONGAN  ELEC.  MFG.  CO.,  De¬ 
troit - Sierra  Elec.  Co.,  San 

Francisco. 

DOVER  MFG.  CO..  Dover,  Ohio - 

Globe  Commercial  Co.,  San  Fran¬ 
cisco. 
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DRAKE  LOCK-NUT  CO..  Smn 
Francisco - Waterhouse  &  Les¬ 

ter  Co.,  Los  Angeles,  San  Fran¬ 
cisco  ;  Freer  Tool  &  Supply  Co.. 
Portland ;  Cragin  &  Co.,  Seattle ; 
Holly-Mason  Hdwe.  Co.,  Spokane. 

DUDLO  MFC.  CO.,  Fort  Wayne, 

Ind. - A.  9.  Lindstrcrm,  San 

Francisco. 

DUNCAN  ELEC.  MFC.  CO.,  Lafay¬ 
ette,  Ind.— — Coast  Equipment 
Co.,  Los  Angeles,  San  Francisco, 
Portland,  Seattle. 

DUPLEX  LIGHTING  WORKS  G. 
E.  CO.,  New  York  City - Gen¬ 

eral  Elec.  Co.,  all  principal  cities. 

E.  1.  DU  PONT  DE  NEMOURS  & 

CO.,  Wilmington.  Del. - E.  I. 

Du  Pont  de  Nemours  &  Co.,  San 
Francisco. 

DURAL’eCTRIC  C  O  R  P..  James¬ 
town.  N.  Y. - Duralectric  Corp., 

Loa  Angeles. 

ECK  DYNAMO  A  MOTOR  CO., 

Belleville.  N.  J. - Marine  Elec. 

Shop,  Seattle. 

ECLIPSE  MACHINE  CO.,  Sidney. 

O. - F.  E.  Spencer,  Los  Angeles  ; 

Panama  Lamp  &  Commercial  Co., 
San  Francisco ;  C.  A.  Palmer. 
Seattle. 

ECONOMY  ENGINEERING  CO., 

Chicago - S.  G.  Elbe,  Denver ; 

Mailler  Searles,  San  Francisco. 

ECONOMY  FUSE  &  MFC.  CO.. 

Chicago - Mailler  Searles,  San 

Francisco. 

ECONOMY  PUMPING  MACH.  CO.. 

Chicago - Theo  F.  Dredge,  San 

Francisco. 

EDISON  ELEC.  APPLIANCE  CO.. 

Chicago - Pacific  States  Elec. 

Co..  I»8  Angeles,  Oakland.  Port¬ 
land.  San  Francisco,  Seattle.  Spo¬ 
kane. 

EDISON  LAMP  WORKS  OF  G.  E. 
CO.,  Harrison,  N.  J. — —General 
Elec.  Co.,  all  principal  cities ;  Pa¬ 
cific  States  Elec.  Co.,  Los  An¬ 
geles.  Oakland,  Portland,  San 
Francisco,  Seattle,  Spokane. 

EDISON  STORAGE  BATTERY  CO., 

East  Orange,  N.  J. - Edison 

Storage  Battery  9up.  Co.,  San 
Francisco.  Los  Angeles,  Seattle. 

ELEC.  BOILER  CORP.,  Cambridge. 

Mass. - H.  B.  Squires  Co..  San 

Francisco,  Los  Angeles,  Seattle. 

ELEC.  CONTROLLER  A  MFG.  CO.. 

Cleveland - O.  E.  Thomas,  Los 

Angeles ;  C.  F.  Henderson,  San 
Francisco ;  W.  Montelius  Price, 
Seattle. 

ELEC.  FURNACE  CONST.  CO.. 

Philadelphia - A.  S.  Lindstrom, 

San  Francisco. 

ELEC.  MACHINERY  CO.,  Minne¬ 
apolis - W.  F.  Murphy,  Denver; 

O.  E.  Thomas  Co.,  Los  Angeles ; 
Garland- A  (Toiler  Eng.  Co.,  San 
Francisco,  Los  Angeles,  Seattle ; 
C.  Kirk  Hillman,  Seattle. 

ELEC.  SERVICE  SUPPLIES  CO.. 

Philadelphia - Franklin  Sales 

Co.,  Denver ;  A.  W,  Ariin.  Los 
Angeles ;  Frank  H.  Bodler,  San 
Francisco. 

ELEC.  STORAGE  BATTERY  CO.. 
Philadelphia - Elec.  Storage  Bat¬ 

tery  Co..  San  Francisco. 

ELEC.  VACUUM  CLEANER  CO.. 
Cleveland — ^ — Pacific  States  Elec. 
Co.,  Los  Angeles,  Oakland,  Port¬ 
land,  San  Francisco.  Seattle,  Spo¬ 
kane  ;  Premier  Service  Co.,  San 
Francisco. 

ELECL.  ENGRS.  EQUIP.  CO..  Chi¬ 
cago — — O.  H.  Davidson  Equip¬ 
ment  Co..  Denver ;  Clapp  A  La 
Moree.  Los  Angeles ;  Arthur  Pur- 
don.  Salt  Lake  City ;  Garland- 
AfTolter  Eng.  Co..  San  Francisco, 
Los  Angeles,  Seattle. 

ELECL.  PRODUCTS  CORP.,  Los 

Angeles - Thomas  Cusack  Co  , 

Denver;  Elecl.  Products  Corp., 
Los  Angeles,  Phoenix ;  Federal 
Elec.  Co.,  Boise.  Butte.  Portland, 
Salt  Lake.  San  Francisco. 
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ELECTRO  DYNAMIC  CO.,  Bay¬ 
onne,  N.  J. - Coast  Equipment 

Co..  Los  Angeles,  Portland,  San 
Francisco,  Seattle. 

ELECTRO  SERVICE  CO..  Marietta. 
Ga. - W.  R.  Hendry  Co.,  Seattle. 

ELECTRO  WELD.  CO.,  Lynn.  Mass. 

- Western  Agencies  Co.,  San 

Francisco.  Los  Angeles,  Seattle. 

CHAS.  F.  ELMS  ENGRG.  WORKS, 

Chicago - Hendrie  A  BolthofT  M. 

A  S.  Co.,  Denver;  Eccles  A  Smith, 
Los  Angeles,  Portland,  San  Fran¬ 
cisco  ;  Mine  A  Smelter  Supply 
Co..  Denver,  Salt  Lake  City ;  Hal- 
lidie  Mach.  Co.,  Seattle ;  General 
Mach.  Co.,  Spokane. 

EMERSON  ELEC.  MFG.  CO..  St. 

Louis - Calif.  Hdwe.  Co.,  Los 

Angeles ;  Woodill-Hulse  Hec.  Co., 
Los  Angeles ;  Elec.  Appliance  Co., 
San  Francisco. 

ENAMELED  METALS  CO..  Pitts¬ 
burgh.  Pa. - Illinois  Elec.  Co., 

Los  Angeles. 

ENDERES,  INCORPORATED,  Al¬ 
bert  Lea.  Minn. - Brown- White 

Co.,  San  Francisco. 

ESLER  ELEC.  MFG.  CO..  Marion. 

Ind. - Western  Agencies  Co., San 

Francisco,  Los  Angeles,  Seattle. 

ESSEX  FOUNDRY,  Newark,  N.  J. 
- E.  A.  Keithley,  San  Fran¬ 
cisco. 

ESTATE  STOVE  CO..  Hamilton,  O. 

- Listenwalter  A  Gough.  Los 

Angeles ;  Alexander  A  Lavenson 
Elec.  Supply  Co.,  San  Francisco ; 
North  CoMt  Elec.  Co.,  Seattle. 

ESTERLINE  CO..  Indianapolis.  Ind. 
- - C.  F.  Henderson,  San  Fran¬ 
cisco. 

EUREKA  VACUUM  CLEANER 
CO.,  Detroit — — Montana  Elec.  Co., 
Butte ;  A.  T.  Lewis  A  Sons  Co., 
Denver ;  J.  C.  English  Co.,  Port¬ 
land  ;  A.  K  Carter,  Salt  Lake 
City ;  H.  R.  Basford,  San  Fran¬ 
cisco  ;  Poole  Elec.  Co.,  Seattle ; 
R.  B.  Carter,  Spokane. 

FAIRBANKS,  MORSE  A  CO..  Chi¬ 
cago- — Fairbanks,  Morse  A  Co.. 
Los  Angeles,  Portland.  San  Fran¬ 
cisco,  Seattle,  Vancouver. 

FAIRIES  MFG.  CO..  Decatur.  Ill. 
- All  principal  jobbers. 

FEDERAL  ELEC.  CO..  Chicago - 

Federal  Elec.  Co.,  Los  Angeles, 
San  Francisco,  Seattle. 

FEDERAL  MACH.  A  WELDER 
CO.,  Warren,  O. - Federal  Ma¬ 

chine  A  Welder  Co.,  San  Fran¬ 
cisco. 

FEDERAL  MFG.  CO..  Boston - 

Sanford  Bros.,  San  Francisco. 

FIBRE  CONDUIT  CO.,  Orangeburg. 

N.  J. - Pacific  States  Elec.  Co., 

Los  Angeles,  Oakland.  Portland. 
San  Francisco,  Seattle,  Spokane. 

FINDLAY  ELEC.  PORC.  CO.  .Find¬ 
lay,  Ohio - Allied  Induetries, 

Inc.,  San  Francisco,  Los  Angeles, 
Seattle. 

FITZGERALD  MFG.  CO..  Torring- 

ton.  Conn. - A.  S.  Chernoff  Co., 

San  Francisco. 

FRALICK  A  CO..  S.  R..  Chicago 

- Baker  A  Joelyn  Co.,  San 

Francisco,  Los  Angeles,  Seattle. 

FREE  SEWING  MACH.  CO..  Rock¬ 
ford,  III. - Montana  Elec.  Co., 

Butte ;  Mine  A  Smelter  Supply 
Co.,  Denver ;  Illinois  Elec.  Co., 
Los  Angeles ;  Fobes  Supply  Co., 
Portland,  Seattle,  San  Francisco; 
Inter-Mountain  Elec.  Co.,  Salt 
Lake  City ;  Elec.  Ry.  A  Mfrs.  Sup¬ 
ply  Co.,  San  Francisco ;  Washing¬ 
ton  Elec.  Supply  Co.,  Spokane. 

G.  A  W.  ELEC.  SPECIALTY  CO.. 

Chicago - Chas.  Farnham.  Los 

Angeles ;  Elec.  Material  Co.,  San 
Francisco,  Los  Angeles ;  W.  R. 
Hendry  Co.,  Seattle ;  General  Sup¬ 
plies,  Ltd.,  Calgary,  Alberta,  Can. 


AND  Western  Industry 


GANDY  BELTING  CO..  Baltimore. 

Md. - Genl.  Mchy.  A  Sup.  Co., 

San  Francisco;  Warren  A  Bailey 
Co.,  Los  Angeles ;  Puget  Sound 
Mchy.  Dept.,  Seattle ;  Holley-Ma- 
son  Hdwe.  Co.,  Spokane. 

P.  A.  GEIER  CO..  Cleveland - 

Listenwalter  A  Gough,  Los  An¬ 
geles  ;  Creighton.  Morris  Co.,  Oak¬ 
land.  Portland ;  Capital  Elec.  Co., 
Salt  Lake  City. 

GENL.  DEVICES  A  FITTINGS 

CO.,  Chicago - Elec.  Materials 

Co.,  San  Francisco,  Los  Angeles. 

GENL.  ELEC.  CO..  Schenectady,  N. 

Y. - General  Elec.  Co.,  Butte, 

Denver,  Los  Angeles,  Phoenix. 
Portland.  Sait  Lake  City,  San 
Francisco.  Seattle,  Spokane. 

GENL.  GAS  LIGHT  CO..  Kalama¬ 
zoo,  Mich. - General  Gas  Light 

Co.,  San  Francisco. 

GENL.  PORCELAIN  CO..  Parkers¬ 
burg,  W.  Va. - J.  H.  Parker. 

Inc.,  San  Francisco. 

GENL.  RY.  SIGNAL  CO.,  Roches¬ 
ter,  N.  Y. - Marshall-Wells  Co.. 

Portland,  Seattle,  Spokane ;  Man- 
grum  A  Otter,  ^n  Francisco. 

GEYSER  ELEC.  CO.,  Chicago - 

Geyser  Elec.  Co.,  Portland. 

A.  C.  GILBERT  CO..  New  Haven. 

Conn. - A.  C.  Gilbert  Co.,  San 

Francisco. 

GILLETTE-VILBER  CO..  New  Lon¬ 
don.  Conn. - Geo.  A.  Gray,  San 

Francisco ;  J.  G.  Pomeroy,  Los 
Angeles. 

GILLESPIE  EDEN  CORP.,  New 

York  City - Elec.  Appliance  Co., 

San  Francisco. 

GLEASON  CO..  H.  E..  Seattle - 

Elec.  Appliance  Co.,  San  Fran¬ 
cisco. 

GODFREY  CONVEYOR  CO.,  Elk¬ 
hart,  Ind. — — J.  W.  Lusher,  Den¬ 
ver. 

B.  F.  GOODRICH  RUBBER  CO.. 

Akron.  O. - B.  F.  Goodrich  Rub¬ 

ber  Co.,  Denver,  Los  Angeles. 
Salt  Lake  City,  San  Francisco, 
Seattle,  Spokane. 

GOULD  APPLIANCE  CO.,  New 

York  City - Western  Agencies 

Co..  Los  Angeles,  San  Francisco, 
Seattle. 

GOULDS  MU 5.  CO.,  Seneca  Falls, 

N.  Y. - Mine  A  Smelter  Supply 

Co..  Denver.  Salt  Lake  City ;  Gal- 
igher  Machinery  Co.,  Salt  Lake 
City. 

GRABLER  MFG.  CO..  Cleveland 
- Allied  Industries,  Los  An¬ 
geles,  Portland.  San  Francisco ; 
Wm.  P.  Horn.  San  Francisco. 

GRATON  A  KNIGHT  MFG.  CO.. 

Worcester,  Mass. - Graton  A 

Knight  Mfg.  Co..  Portland.  San 
Francisco.  Seattle ;  Holley-Mason 
Hdwe.  Co.,  Spokane ;  Canadian 
Fairbanks-Morse  Co..  Vancouver. 

GRAY  -  HEATH  CO.,  Chicago - 

Globe  Commercial  Co.,  San  Fran¬ 
cisco. 

GREEN  FUEL  ECONOMIZER  CO., 
Beacon,  N.  Y. — Chas.  C.  Moore  A 
Co.,  San  Francisco.  Loa  Angeles, 
Salt  Lake  City,  Seattle,  Tucson. 

GRETHER  FIRE  EQUIP.  CO..  Day- 

ton,  O. - Sierra  Elec.  Co.,  San 

Francisco. 

GRINNELL  CO..  Providence.  R.  I. 

- -Grinnell  Co..  Inc.,  Denver ; 

Grinnell  Co.  of  the  Pacific,  Los 
Angeles.  San  Francisco.  Seattle ; 
Grinnell  Co.  of  Canada,  Vancou¬ 
ver. 

GRINNELL  WASH.  MACH.  CO., 

Grinnell,  la. - Calif.  Hdwe.  Co., 

Los  Angeles ;  Heyman,  Weil  Co., 
San  Francisco ;  Seattle  Hdwe.  Co., 
Seattle. 

GRISCOM-RUSSELL  CO..  New 

York - Chas.  C.  Moore  A  Co., 

San  Francisco,  Los  Angeles,  Salt 
Lake  City,  Seattle,  Tucson. 
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HAAG  BROS.  CO.,  Peoria,  Ill. - 

Nathan-Dohrmann  Co.,  San  Fran¬ 
cisco. 

HABIRSHAW  ELEC.  CABLE  CO.. 

Yonkers,  N.  Y. - Western  Elec. 

Co.,  all  principal  cities. 

HANDEIL  CO.,  Meriden,  Conn. - 

H.  J.  Gute,  San  Francisco. 

HARDINGE  BROS.,  INC.,  Chicago 
- Julius  Pearse  Fire  Dept.  Sup¬ 
ply  Co.,  Denver ;  Los  Angreles 
Rubber  Stamp  Co.,  Los  Angeles ; 
Talbott  A  Hubbard.  Phoenix  ;  The 
Merrill  Co.,  Portland ;  Decker 
Jewelry  Co.,  Salt  Lake  City ;  F. 
A.  Thomas  Co.,  Inc.,  San  Fran¬ 
cisco  ;  The  Converse  Co.,  Inc., 
Seattle. 

F.  A,  HARDY  A  CO.,  Chicago - 

F.  A.  Hardy  A  Co.,  Denver.  San 
Francisco. 

HART  A  HEGEMAN  MFG.  CO., 

Hartford,  Conn. - All  principal 

jobbers. 

HARTFORD  MACHINE  SCREW 
CO.,  Hartford,  Conn. 

HENKEL  A  BEST  CO..  Chicago 

- Federal  Elec.  Co.,  Portland. 

San  Francisco,  Seattle. 

HICKS,  J.  WESLEY.  San  Francisco 
- H.  J.  Gute,  San  Francisco. 

HIGHLANDS  MFG.  CO..  Muncie. 

Ind. - Western  Agencies  Co.. 

San  Francisco,  Los  Angeles,  Seat¬ 
tle. 

HILLS-McCANNA  CO..  Chicago 

- Hendrie  A  Bolthoff  M.  A  S. 

Co.,  Denver ;  Salt  Lake  Hdwe.  Co.. 
Salt  Lake  City ;  Harron,  Rickard 
A  McCone,  San  Francisco,  Los 
Angeles ;  Star  Mach.  Co.,  Settle. 

HOOVEN,  OWENS.  RENTSCHLER 

CO.,  Hsunilton,  Ohio - Chas.  C. 

Moore  A  Co.,  San  Francisco,  Los 
Angeles,  Salt  Lake  City,  Seattle, 
Tucson. 

HOOVER  SUCTION  SWEEPER 

CO.,  No.  Canton.  O. - Hoover 

Suction  Sweeper  Co.,  San  Fran¬ 
cisco. 

HORTON  MFG.  GO..  Fort  Wayne. 
Ind. - A.  A.  Wilson,  Los  An¬ 

geles  ;  Scott  Elec.  Co.,  Portland ; 
Salt  Lake  Hdwe.  Co.,  Sait  Lake 
City ;  Baker,  Hamilton  A  Pacific 
Co.,  San  Francisco ;  Seattle  Elec. 
Washer  Co.,  Seattle ;  Holley- 
Mason  Hdwe.  Co.,  Spokane. 

HOWELL  ELEC.  MOTORS  CO.. 

Howell,  Mich. - Garland-AfTolter 

Eng.  Co.,  Los  Angeles,  San  Fran¬ 
cisco,  Seattle. 

HUBBARD  A  CO..  Pittsburgh - 

Pacific  States  Elec.  Co.,  Los  An¬ 
geles,  Oakland,  Portland,  San 
Francisco,  Seattle,  Spokane. 

HARVEY  HUBBELL.  INC.,  Bridge¬ 
port,  Conn. - All  principal  job¬ 

bers. 

HURLEY  MACHINE  CO..  Cicero. 

Ill. - Pacific  States  Elec.  Co., 

Los  Angeles.  Oakland.  Portland, 
San  Francisco.  Seattle,  Spokane. 

HYATT  ROLLER  BEARING  CO., 

New  York  City - Link-Belt  Co., 

Portland ;  Pacific  States  Rubber 
Co.,  Portland ;  Harron,  Rickard  A 
McCone,  San  Francisco.  Los  An¬ 
geles;  Brinckley  Supply  Co.,  Seat¬ 
tle. 

HYDRAULIC  STEELCRAFT  CO., 

Cleveland - C.  H.  Ruder,  San 

Francisco. 

IDEAL  COMMUTATOR  DRESSER 

GO.,  Chicago - F.  F.  Bodler,  San 

Francisco. 

IDEAL  ELEC.  A  MFG.  CO.,  Mans¬ 
field,  O. - Baker-Joslyn  Co.,  Los 

Angeles,  San  Francisco.  Seattle; 
Arthur  Purdon.  Salt  Lake  City. 

ILG  ELEC.  VEasTTILATING  CO.. 
Chicago - Tlltz  Eng.  A  Equip¬ 

ment  Co.,  Los  Angeles,  San  Fran¬ 
cisco  ;  J.  E.  McCall,  Portland. 

ILLINOIS  ELEC.  PORCELAIN  CO.. 
Macomb.  III. - Wesco  Elec.  Sup¬ 

ply  Co.,  Denver  ;  Baker-Joslyn  Co., 
Los  Angeiee,  San  Francisco,  Seat¬ 
tle. 
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INDEPENDENT  PNEUMATIC 

TOOL  CO.,  Chicago - Hendrie 

&  Bolthoflf  Mfg.  &  Supply  Co., 
Denver :  Rix  Compressed  Air  & 
Drill  Co.,  Los  Angeles ;  W.  F, 
McKenney,  Portland :  Utah  Ma¬ 
chinery  Co.,  Salt  Lake  City  :  Per- 
ine  Mach.  Co.,  Seattle ;  Frank 
Darling  &  Co.,  Vancouver:  Ind. 
Pneumatic  Tool  Co.,  San  Fran¬ 
cisco. 

INDIANA  RUBBER  &  INSU¬ 
LATED  WIRE  CO.,  ChiraKO - 

Forbes  Supply  Co.,  Portland,  San 
Francisco.  Seattle. 

INDIANA  .STEEL  &  WIRE  CO.. 
Muncie,  Ind.-  -  Baker-Joslyn  Co., 

I  08  AnKcles,  San  Francisco,  Seat¬ 
tle. 

INDIANAPOLIS  BRUSH  &  BROOM 
CO..  Indianapolis,  Ind.  —  Steam 
Supply  &  Rubber  Co.,  Seattle. 

INGERSOLL  MILLING  MACHINE 

CO.,  Rockford,  lil. - Harron, 

Rickard  &  McCone,  Los  Antceles, 
San  Francisco. 

INGERSOLL-RAND  CO.,  New  York 
City — »-InKersoll-Rand  Co..  Butte. 
Los  Antjeles,  Salt  Lake  City,  San 
Francisco,  Seattle  ;  Stearns-Rofcers 
Mfpt.  Co.,  Denver:  Gordon-Fink- 
beiner  Co.,  Portland  :  General  Ma¬ 
chinery  Co..  Spokane. 

INTERIOR  LAMP  &  FIXTURE 

WORKS,  Chicauo - E.  C.  Oehme, 

Berkeley. 

INTERNATIONAL  DEVICES  CO.. 

New  York  City - Shaw  Supply 

Co.,  Portland.  Seattle :  Charles 
Arnois,  San  Francisco. 

INTERNATIONAL  ELEC.  CO..  In- 

dianaitolis - Bruce  Danieis,  San 

Francisco. 

INTERNATIONAL  FILTER  CO  . 

ChicaKo - Theo  F.  Dredge.  San 

Francisco. 

IV ANHOB  RECENT  WORKS  OF 
GENERAL  ELEC.  CO.,  Cleveland 

- Pacific  States  Elec.  Co.,  Los 

Angeles,  Oakland,  Portland,  San 
Francisco,  Seattle,  Spokane. 

JEFFERSON  ELEC.  MFG.  CO.. 

Chicago - Illinois  Elec.  Co.,  Los 

Ange'es  :  Elec.  Appliance  Co.,  San 
Francisco. 

JEFFERY-DEWITT  INS.  CO..  Hunt¬ 
ington,  W.  Va.-  Baker-Joslyn 
Co..  San  Francisco,  Los  Angeles, 
Seattle. 

JENKINS  BROS.,  New  York  City 

- W.  W.  Brown,  Denver  :  C.  C. 

Anderson,  San  Francisco. 

JENKINS  MACHINE  CO.,  Sheboy¬ 
gan,  Wis. — Theo  F.  Dredge,  San 
Francisco. 

JEWELL  BELTING  CO.,  Chicago 
Wolff  Mfg.  Co.,  Denver: 
Stephens-Adamson  Co.,  Los  An¬ 
geles  :  Zion’s  Co-operative  Mer¬ 
cantile  Inst..  .Salt  Lake  City : 
Holt  Bros.  Co..  San  Francisco. 

JEWELL  ELECL.  INSTRUMENT 
CO.,  Chicago-  -  More  E’ec.  Co.. 
Denver :  O.  E.  Thomas  Co.,  Los 
Angeles :  C.  F.  Henderson.  San 
Francisco :  Burton  R.  Stare  Co., 
Seattle :  Nixon-Kimmel  Co.,  Si>o- 
kane. 

JOHNS-MANVILLE.  INC.,  New 

York  City - Mine  &  Smelter 

Supply  Co.,  Denver,  Salt  Lake 
City :  Listenwalter  &  Gough.  Los 
Angeles :  North  Coast  Elec.  Co., 
Portland,  Seattle :  Alexander  & 
Lavenson  Elec.  Supply  Co.,  San 
Francisco  :  Washington  Elec.  Sup¬ 
ply  Co.,  Spokane. 

JOHNSON  GEAR  CO..  West  Berke¬ 
ley,  Calif. - John.son  Gear  Co., 

San  Francisco. 

JOINTLES5S  FIRE  BRICK  CO..  Chi¬ 
cago - Leahy  Mfg.  Co.,  Los  An¬ 

geles  :  Harry  M.  Bowler,  Port¬ 
land  :  Glen.  L.  Davis.  San  Fran- 
ci.sco :  Plant  Engrg.  Co.,  Seattle. 

JOSLYN  MFG  &  SUP.  CO.,  Chi¬ 
cago  —  Baker-Joslyn  Co..  San 
Francl*«fl  Los  Angeles,  Seattle. 


M.  W.  KELLOGG  CO.,  New  York 

City - Pelton  Water  Wheel  Co., 

San  Francisco. 

KILLARK  ELEC.  MFG.  CO..  St. 
Louis - Alex  Hibbard,  Inc.,  Den¬ 

ver  :  Elec.  Sales  Co.,  Los  Angeles : 
Myers  &  Schwartz,  San  Fran¬ 
cisco  :  Geo.  H.  Maire,  Seattle. 

KIMBLE  ELEC.  CO..  Chicago - 

W.  F.  Murphy,  Denver :  O.  E. 
Thon.as  Co.,  Los  Angeles. 

KING  MFG.  CO..  Chicago - West¬ 

ern  Elec.  Co.,  principal  cities. 

KING  WASHING  MACHINE  CO.. 

Wolcott,  Ind. - Louis  E.  Pels, 

San  Francisco. 

KINGSBURY  MACHINE  WORKS. 
Frankford,  Pa. - Kingsbury  Ma¬ 

chine  Works,  San  Francisco. 

MATHIAS  KLEIN  &  SONS,  Chi¬ 
cago - Illinois  Elec.  Co.,  Los 

Angeles :  H.  B.  Squires  Co.,  San 
Francisco,  Seattle. 

KUHLMAN  ELEC.  CO.,  Bay  City. 

Mich. - O.  E.  Thomas  Co.,  Los 

Angeles :  C.  F.  Henderson,  San 
Francisco :  Austin-Henderson  Co., 
Spokane. 

EDW.  R.  LADEW  CO..  INC.,  New 

York  City - Mine  &  Smeiter 

Supply  Co.,  Denver,  Salt  Lake 
City :  Warren  &  Bailey  Co.,  Los 
Ange’es:  H.  W.  Sharpe  Co.,  Port¬ 
land  :  A.  M.  Morrell,  San  Fran¬ 
cisco. 

LAGONDA  MFG.  CO..  Springfield, 

Ohio - Chas.  C.  Moore  &  Co., 

San  Francisco,  Los  Angeles,  Salt 
Lake  City.  Seattle,  Tucson. 

LAKEWOOD  ENGINEERING  CO., 

Cleveland - Clyde  Equip.  Co., 

Boise,  Portland,  Seattle,  Spokane  : 
Smith-Booth-Usher  Co..  Los  An¬ 
geles,  San  Francisco :  C.  H.  Jones, 
Salt  Lake  City. 

LANDERS,  FRARY  &  CLARK, 
New  Britain,  Conn. - Elec.  Ap¬ 

pliance  Co.,  San  Francisco. 

LANDIS  TOOL  CO.,  Waynesboro, 
Pa. —  -Harron,  Rickard  &  Mc¬ 
Cone,  Los  Angeles,  San  Francisco. 

LAPP  INSULATOR  CO..  INC.,  Le- 

Roy,  N.  Y. - Capital  Elec.  Co., 

Salt  Lake  City. 

LARNER  JOHNSON  VALVE  & 

ENG.  CO..  Philadelphia - C.  P. 

Abbott.  San  Francisco. 

LAUNDRYETTE  MFG.  CO..  Cleve¬ 
land  - Hendrie  &  Bolthoff  Mfg. 

&  Supply  Co.,  Denver :  Elec.  Maid 
Shop,  Portland :  de  Jongh  & 
Cochran,  San  Francisco  :  Bell  Suj)- 
ply  Co.,  Seattle. 

LE  BIJOU  CO..  Chicago - Globe 

Commercial  Co..  San  Francisco. 

JAMES  LEFFEL  &  CO..  Spring- 
field.  O.  -  Harron,  Rickard  & 
McCone.  San  Francisco. 

LINCOLN  ELEC.  CO..  Cleveland 
— A.  H.  Peir  &  Co.,  Los  An¬ 
geles  :  Coast  Equipment  Co..  San 
Francisco,  Los  Angeles,  Seattle. 
Portlans  :  Eicher  &  Bratt,  Seattle. 

LINK-BELT  CO..  Chicago - Lind- 

rooth.  Shubart  &  Co.,  Denver : 
Link-Belt  Pacific  Co.,  Los  An¬ 
ge'es,  San  Francisco :  Link-Belt 
Northwest  Co..  Portland,  Seattle. 
LOCKE  INSULATOR  CO..  Victor. 
N.  Y. — Pacific  States  Elec.  Co., 
Los  .\ngele8,  Oakland,  Portland, 
San  Francisco,  Seattle,  Sijokane. 
LOCOMOTIVE  ELECTRIC  WASH. 

MACH.  CO..  Belleville.  IM. - 

Nathan,  Dohrmann  Co.,  San  Fran¬ 
cisco. 

LODGE  &  SHIPLEY  MACH.  TOOL 
CO.,  Cin'-innati  -  Harron.  Rick¬ 
ard  &  McCone,  San  Francisco, 
I,os  Ange'es. 

LOUDEN  MACHINERY  CO.,  Fair- 
fie'd,  la.  —  -Cal.  Hvd.  Engrg.  & 
Sup.  Cs>..  San  Fran' is-o. 

LOI'RIE  MFG.  CO..  Springfie'd.  III. 
Eccles  &  Smith,  Los  Angeles, 
Portland.  San  Francisco. 
LUMINOUS  SPECIALTY  CO..  In¬ 
dianapolis - Bruce  Daniels,  San 

Francisco. 


LUMINOUS  UNIT  CO.,  9t.  Louis 

- Butte  Elec.  Supply  Co.,  Butte : 

Western  Elec.  Co.,  principal  cities. 

LUNKENHEIMER  CO..  Cincinnati 

- Galigher  Machinery  Co.,  Salt 

Lake  City :  Lunkenheimer  Co., 
San  Francisco. 

MAJESTIC  ELEC.  DEV.  CO.,  San 

Francisco - Elec.  Appliance  Co., 

San  Francisco. 

MALLEABLE  IRON  FITTINGS 

CO.,  Bradford,  Conn. - Geo.  H. 

Tay  Co.,  San  Francisco :  Snow  & 
Galgiani,  San  Francisco :  Snyder 
&  Campbell,  Los  Angeles :  Water- 
house  &  Lester,  Los  Angeles. 

MANNING.  BOWMAN  &  CO..  Mer¬ 
iden,  Conn. - Manning,  Bow¬ 

man  &  Co.,  San  Francisco. 

MAYTAG  CO.,  Newton,  Iowa- - 

Maytag  Co.,  Portland. 

MANNING.  MAXWELL  &  MOORE. 
New  York  City - Western  Man¬ 

ning,  Maxwell  &  Moore,  San 
Francisco. 

MARSCHKE  MFG.  CO.,  Indianap¬ 
olis - Eccles  &  Smith  Co.,  San 

Francisco,  Los  Angeles,  Portland, 
Seattle. 

H.  P.  MAR’HN  &  SONS,  Owens¬ 
boro,  Ky. - M.  J.  O’Fallon  Sup¬ 

ply  Co.,  Denver:  Kaufman  Co., 
Los  Angeles :  Peerless  Pacific  Co., 
Portland :  Hazard-Gould  Co.,  San 
Diego  :  M.  Stulsaft  Co.,  San  Fran¬ 
cisco. 

McALEAR  MFG.  CO.,  Chicago - 

Theo  F.  Dredge,  San  Francisco. 
McCLINTIC  -  marshall  CO., 

Pittsburgh - W.  B.  Kyle,  San 

Francisco  :  Irving  Gottheim,  Seat¬ 
tle. 

McGILL  MFG.  CO.,  Valparaiso,  Ind. 
—  Illinois  Elec.  Co.,  Los  An- 
Geles :  J.  G.  Pomeroy,  Los  An¬ 
geles. 

MECHANICAL  APPLIANCE  CO., 
Milwaukee,  Wis. - Coast  Equip¬ 

ment  Co.,  San  Francisco.  Los  An¬ 
geles,  Seattle,  Portland. 

MED  ART  PATENT  PULLEY  CO., 
St.  Louis  Bodinson  Mfg.  Co., 
San  Francisco. 

MEESE  &  GOTTFRIED  CO..  San 

Francisco - Meese  &  Gottfried 

Co.,  San  Francisco.  Los  Angeles. 
Portland,  Seattle. 

MIDWFJ5T  ENGINE  CO..  Indian- 
aimlis  Mountain  States  Ma¬ 
chinery  Co.,  Denver :  Midwest 
Engine  Co..  Salt  Lake  Citv,  San 
Francisco :  A,  H.  Cox  &  Co.. 
Seattle. 

ALEXANDER  MILBURN  CO..  Bal¬ 
timore — —  E.  D.  Bullard,  San 
Francisco. 

EDWARD  MILLER  &  CO..  Meri¬ 
den,  Conn.  -  E«lward  Miller  & 
Co.,  San  Francisco. 

GEO.  B.  MILLER  &  SON  CO.. 

Waterloo,  la. - W.  L.  Cleveland, 

Los  Angeles. 

MILTON  MFG.  CO..  Milton.  Pa. 
Chas.  F.  Holden,  Denver :  A.  B. 
Ambler,  San  Francisco  :  W.  S.  De 
Pierris  Co.,  Seattle. 

MINERALLIC  ELEC.  CO.,  Chicago 

- Chas.  Farnham,  Los  Angeles : 

A.  F.  Douglas.  San  Francisco. 
MOLONEY  ELEIC.  CO..  St.  Louis 
-  -  Mountain  States  Mchy.  Co., 
Denver :  Garland  -  Affolter  Eng. 
Co.,  Los  Angeles.  San  Francisco, 
Seattle :  Arthur  Purdon,  Salt  Lake 
City :  H.  H.  Thedlnga,  Seattle. 
MONARCH  REFILLABLE  FUSE 

CO.,  Jamestown,  N.  Y. - Elecl. 

Specialties  Co.,  Los  Angeles.  Port¬ 
land.  San  Francisco.  Seattle:  P. 
L.  Hoadley,  Seattle. 

MONROE  CALCULATING  MACH. 

CO.,  New  York  City - Monroe 

Calculating  Machine  Co..  Boise. 
Butte,  Los  Angeles.  Phoenix.  Pori- 
land,  .Salt  Lake  City.  San  Fran- 
cis'o,  Seattle,  S|iokane. 
MORGANITE  BRUSH  CO..  New 
York  City  -Charles  Farnham. 
Ixi".  Angeles :  Herzog  E'e  -.  & 

Engrg.  Co..  San  Francisco:  W.  R. 
Hendrey,  Seattle :  Garland-Affol- 
ter  Engr.  Co.,  San  Francisco,  Los 
Angeles,  Seattle. 


I.  P.  MORRIS  CO.,  Philadelphia 
— J.  C.  H.  Ferguson,  San  Fran¬ 
cisco. 

MOSSSCHURY  MFG.  CO..  INC., 
Detroit— W,  L.  Colllngs  Co., 
Los  Angeles. 

MULTI  ELECL.  MFG.  CO..  Chi¬ 
cago - Wholesale  Elec.  Co.,  San 

Francisco. 

WM.  J.  MURDOCK  CO..  Chelsea. 

Mass. - Keeler,  White,  Co.,  San 

Francisco. 

MURPHY.  W.  J..  San  Francisco 
- H.  J.  Gute,  San  Francisco. 

MUTUAL  ELEC.  &  MACHINE  CO., 
Detroit —  Keeler.  White  Co..  San 
Francisco. 

NATIONAL  BRAKE  &  ELEC.  CO., 

Milwaukee,  Wis. - Westinghouse 

Pacific  Coast  Brake  Co.,  Los  An¬ 
geles. 

NATIONAL  CARBON  CO..  Cleve¬ 
land—  Illinois  Elec.  Co.,  Los  An¬ 
geles  :  National  Carbon  Co.,  San 
Francisco. 

NATIONAL  CASH  REGISTER  CO.. 
Dayton,  O. - National  Cash  Reg¬ 

ister  Co.,  Boise,  Butte,  Denver, 
Los  Angeles,  Phoenix,  Portland, 
Salt  Lake  City,  San  Francisco, 
Seattle,  Spokane. 

NATIONAL  ENAM.  &  MFG.  CO., 

Pittsburgh,  Pa. - Baker-Joslyn 

Co.,  San  Francisco,  Los  Angeles, 
Seattle. 

NATIONAL  FIBRE  &  INSULA¬ 
TION  CO..  Yorklyn,  Del. - F.  J. 

Klenck,  San  Francisco. 

NATIONAL  LAMP  WORKS  OF 
GENERAL  ELEC.  CO..  Cleveland 
- National  Lamp  Works,  Oak¬ 
land. 

NATIONAL  METAL  MOLDING 

CO.,  Pittsburgh - All  principal 

jobbers. 

NATIONAL  SCREW  &  TACK  CO., 

Cleveland - A.  S.  Lindstrom,  San 

Francisco. 

NATL  STMPG.  &  ELEC.  WKS., 

Chicago - Globe  Commercial  Co., 

San  Francisco. 

NATIONAL  X-RAY  REFLECTOR 

CO..  Chicago - National  X-Ray 

Reflector  Co.,  San  Francisco. 

NEW  YORK  BELTING  &  PACK¬ 
ING  CO.,  New  York  City - New 

York  Belting  &  Packing  Co.,  Salt 
Lake  City,  San  Francisco. 

NEW  YORK  INSULATED  WIRE 

CO.,  New  York - Illinois  Elec. 

Co.,  Los  Angeles:  Lewis  &  Sperry, 
San  Francisco. 

NEW  YORK  LEATHER  BELTING 

CO.,  New  York  City - F.  O. 

Stallman  Supply  Co.,  San  Fran¬ 
cisco. 

NICHOLSON  FILE  CO..  Provi¬ 
dence.  R.  I.— — Osgood  &  Howell, 
San  Francisco. 

NINETEEN  HUNDRED  WASHER 

CO.,  Binghampton,  N.  Y. - 

Scott  Elec.  Co.,  Portland. 

NORTH  AMERICAN  ELEC.  LAMP 

CO.,  St.  Louis,  Mo. - Western 

Agencies,  San  Francisco,  Los  An¬ 
geles,  Seattle. 

NORTHERN  ELEC.  CO..  Chicago 
- Alvin  T.  Lloyd,  San  Fran¬ 
cisco  :  Globe  Commercial  Co.,  San 
Francisco. 

NORTHERN  EQUIPMENT  CO.. 

Chicago - Chas.  C.  Moore  &  Co., 

San  Francisco,  Los  Angeles,  Salt 
Lake  City,  Seattle.  Tucson. 
NORTHWESTERN  ELECTRIC  CO.. 
Chicago - W.  F.  Murphy,  Den¬ 

ver  :  American  Type  Founders 
Co..  San  Francisco :  W,  Montelius 
Price  Co.,  Seattle. 

NORTHWESTERN  MFG.  CO..  Mil¬ 
waukee.  Wis. - John  W.  McMil¬ 

lan,  I.,os  Angeles. 

OHIO  BRASS  CO..  Mansfield.  Ohio 
Holabird  Elec.  Co.,  I.,os  An¬ 
geles,  San  Franci.sco. 

OHIO  ELEC.  &  CONTROLLER 
CO.,  Cleveland  —  Ohio  Elec.  & 
Controller  Co.,  San  Francisco. 
ORTON  &  STEINBRENNER  CO.. 

Chicago - Standard  Rwy.  Supply 

Co.,  Seattle. 
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OSBORN  MFC.  CO..  Cleveland - 

Osborn  Mfg:.  Co.,  San  Francisco. 

OSHKOSH  MFG.  CO..  Oshkosh, 

Wis. - Pacific  States  Elec.  Co., 

Los  Angeles,  Oakland,  Portland, 
San  Francisco,  Seattle,  Stiokane ; 
Western  Elec.  Co.,  all  principal 
cities. 

OVERBAGH  &  AYRES  MFG.  CO., 

Chicago- - Butte  Electric  Supply 

Co.,  Butte ;  Grahani-Reyno!ds  Elec. 
Co.,  Los  Angeles ;  North  Coast 
Elec.  Co.,  Portland :  Elec.  Ry.  ft 
Mfrs.  Supply  Co.,  San  Francisco; 
Fobes  Supply  Co.,  Seattle,  Port¬ 
land.  San  Francisco ;  Washington 
Elec.  Supply  Co.,  Spokane. 

PACIFIC  COAST  STEEL  CO.,  San 

Francisco - Pacific  Coast  Steel 

Co.,  Seattle,  San  Francisco,  Port¬ 
land. 

PACIFIC  ELEC.  MFG.  Co..  San 
Francises  — Chas.  Farnham,  Los 
Angeles ;  Ludwig  Hansen.  Salt 
Lake  City ;  W.  R.  Hendrey  Co., 
Seattle. 

PACIFIC  MFG.  ft  ELEC.  CO..  Los 
Angeles - Stubbs  Elec.  Co.,  Port¬ 

land  :  Elec.  Appliance  Co.,  San 
Francisco. 

PACIFIC  TANK  ft  PIPE  CO..  San 
Francisco - Herr  Rubincam  Sup¬ 

ply  Co.,  Denver;  Pacific  Tank  ft 
Pipe  Co.,  San  Francisco,  Los  An¬ 
geles  ;  Burton  Lumber  Co.,  Salt 
Lake  City. 

PACKARD  ELEC.  CO.,  Warren,  O. 

-  — J.  R.  Davies,  Los  Angeles ;  A. 
S.  Lindstrom,  San  Francisco ; 
Burton  R.  Stare.  Seattle. 

PAINE  CO..  Chicago - J.  K. 

Scholler,  Los  Angeles. 

PAISTE  CO..  H.  T.,  Philadelphia 

- All  principal  jobbers. 

J.  H.  PARKER  ft  SONS.  Parkers¬ 
burg,  W.  Va. - J  H.  Parker, 

Inc.,  San  Francisco. 

PASS  ft  SEYMOUR.  INC..  Solvay, 

N.  Y. - Geo.  A.  Gray  Co.,  San 

Francisco. 

PAWLING  ft  HARNISCHFEGER 

CO.,  Milwaukee,  Wis. - Landes 

ft  Co.,  Denver,  Salt  Lake  City ; 
Pawling  ft  Harnls'-hfeger  Co., 
Los  Angeles.  Portland.  San  Fran¬ 
cisco,  Seattle. 

PECK.  STOW  ft  WILCOX  CO.. 

Southington.  Conn. - Osgood  ft 

Howell,  San  Francisco. 

PEERLESS  ELEC.  CO..  Warren. 

O.  —  Garland-AfTolter  Engineer¬ 
ing  Co.,  Los  Angeles.  San  Fran¬ 
cisco,  Seattle. 

PEERLESS  LIGHT  CO..  Chicago 

-  -  Baker-Smith  Co..  San  Fran¬ 
cisco  ;  Peerless  Light  Co.,  San 
Francisco. 

PELTON  WATER  WHEEI,  CO.. 
San  Francisco-  — Amer.  Well  ft 
Pros.  Co.,  Los  Angeles ;  Cal. 
Mech.  ft  Elec.  Engr.  Co..  Sacra¬ 
mento  ;  M.  D.  Spencer,  Portland. 
PENBERTHY  INJECTOR  CO..  De¬ 
troit— — Lippin'-ott.  Beall  ft  Co., 
Los  Angeles,  San  Francisco,  Seat¬ 
tle. 

PENNSYLVANI\  WIRE  GL\SS 

CO.,  Philadelphia - Rolph.  MH's 

ft  Co..  Los  Angeles,  Portland,  San 
Francisco.  Seattle. 

PERFECLITE  MFG.  CO.  -  Myers 
ft  Schwarts,  San  Francisco,  Seat¬ 
tle. 

PEROLIN  CO.  OF  AMERICA. 

Chicago - A.  M.  Conway  Co.. 

Portland. 

PHILLIPS  WIRE  CO..  Pawtucket, 

R.  I. - Elec.  Appliance  Co.,  San 

Francisco. 

WM.  B.  PIERCE  ft  CO..  Buffalo 

- Eccles  ft  Smith  Co..  San 

Francisco,  Los  Angeles,  Portland, 
Seattle. 

PIONEER  RUBBER  MILLS.  San 

Francisco - Pioneer  Rubber 

Mills.  San  Francisco ;  Western 
Belting  ft  Packing  Co.,  Denver ; 
Pioneer  Rubber  Mills,  Los  An¬ 
geles  ;  Munnell  ft  Sherrill,  Port¬ 
land  ;  Utah  Machinery  Co.,  Salt 
Lake  City ;  Washington  Belting 
ft  Rubber  Co.,  Seattle. 


PIERCE  FUSE  CORP.,  Buffalo.  N. 

Y. - Baker-Joslyn  Co.,  Los  An¬ 

geles,  San  Francisco.  Seattle. 

PITTSBURGH  FURNACE  CO., 

Milwaukee,  Wis. - R.  C.  Gesrow, 

San  Francisco. 

PITTSBURGH  PIPING  ft  EQUIP¬ 
MENT  CO.,  Pittsburgh.  Pa. - 

Theo  F.  Dr^ge,  San  Francisco. 
PITTSBURGH  TRANS.  CO..  Pitts¬ 
burgh-  Coast  E(|uip.  Co.,  San 
Francisco,  Los  Angeles,  Portland, 
Seattle. 

PITTSBURGH  VALVE.  FDY.  ft 

CONS.  CO..  Pittsburgh,  Pa. - 

E.  A.  Keithley,  San  Francisco. 
PITTSBURGH  REFLECTOR  ft 

ILL.  CO.,  Pittsburgh,  Pa. - 

Myers  ft  Schwartz.  San  Fran¬ 
cisco.  Seattle. 

PITTSFIELD  MACHINE  ft  TOOL 

CO.,  Pittsfield,  Mass. - A.  S. 

Kedsie,  San  Francisco. 

PLYMOUTH  CORDAGE  CO.,  No. 

Plymouth.  Mass. - Anaconda 

Copper  Mining  Co.,  Butte;  Tritch 
Ildwe.  Co.,  Denver;  N.  Porter 
Saddle  ft  Harness  Co.,  Phoenix ; 
Beebe  Co.,  Portland  ;  Consolidated 
Wagon  ft  Machine  Co.,  Salt  Lake 
City ;  Johnson-Joseph  ft  G.  M. 
Josstelyn  ft  Co.,  San  Francisco ; 
Pacific  Net  ft  Twine  Co.,  Seattle ; 
Independent  Cordage  Co.,  Ltd., 
Vancouver. 

POWERS  REGULATOR  CO..  Chi¬ 
cago — ^ — Powers  Heat  Reg.  Co., 
Los  Angeles ;  F.  C.  Ketson,  San 
Francisco ;  C.  L.  Williamson. 
Seattle. 

PRATT  CHUCK  CO..  Frankfort,  n! 

■  All  principal  jobbers. 

PROPP  ft  CO..  M.,  New  York  City 

- Western  Agencies  Co.,  San 

Francisco,  Los  Angeles.  Seattle. 
PYRENE  MFG.  CO..  INC.,  New 
York  City - Bertram  Motor  Sup¬ 

ply  Co..  Boise ;  Anaconda  Copper 
Mining  Co..  Butte ;  Tritch  Hdwe. 
Co.,  Denver ;  Associated  Supply 
Co.,  Los  A.ngeles ;  Motor  Supply 
Co.,  Phoenix ;  Wiggins  ft  Co., 

lnc. ,  Portland ;  Capital  E'ec.  Co., 
Salt  Lake  City ;  E.  C.  Atkins  Co.. 
San  Francisco.  Portland;  Weeks- 
Howe  -  Emerson  Co.,  Seattle ; 
Chanslor  ft  Lyon  Co.,  Spokane. 

QITNN  TORCH  ft  BURNER  CO.. 

San  Francisco - Brown-White 

C(v.  San  Francisco. 

RAMEY  MFG.  CO..  Columbus.  O. 

- A.  A.  Cairnes. ^Portland. 

RATHBONE.  SARD  ft  CO.,  Aurora. 

Ill. - Rathbone.  Sard  ft  Co..  Los 

Angeles  ;  F.  D.  Barrett.  Portland  ; 
M.  S.  Barnett.  San  Francisco. 
READING  CHAIN  BLOCK  CORP.. 

Reading,  Pa. - Eccles  ft  Smith 

Co.,  San  Francisco.  Los  Ange'es, 
Portland.  Seattle. 

REDWOOD  MFRS.  CO.,  San  Fran¬ 
cisco-  —  Redwood  Mfrs.  Co..  Los 
Angeles,  San  Francisco ;  F.  N. 
Flynn,  Phoenix ;  D.  C.  Dunbar 
Co..  Slalt  Lake  City. 

REEVES  PULLEY  CO..  Columbus. 

lnd.  - Meese  ft  Gottfried.  Los 

Angeles,  San  Francisco.  Portland  ; 
Link-Belt  N  >rthwest  Co.,  Port¬ 
land.  Seattle ;  Hazard-Gould  Co., 
San  Diego. 

REPUBLIC  FI.OW  METERS  CO.. 

Chicago - Great  Western  Eng. 

ft  Sales  Co.,  Denver ;  R.  B. 
Guernsey  Co.,  San  Francls-o,  Los 
Angeles  ;  Lewis  ft  Watts.  Seattle. 
R.  MILT  RETHERFORD.  Muncie, 
Ind. - Kaufman  Co..  Los  An¬ 

geles. 

GEO.  RICHARDS  ft  CO..  Chicago 
- Geo.  A.  Gray  Co.,  San  Fran¬ 
cisco. 

RICHABDSON-PHENIX  CO..  Mil¬ 
waukee  Theo  F.  Dredge,  San 
Francisco. 

RIDGW^Y  DYNAMO  ft  ENGINE 
CO..  Ridgway,  Pa.  Lindrooth. 
Shubart  ft  Co..  Denver ;  Coast 
Equipment  Co.,  Los  Angeles. 
Portland.  San  Francisco.  Seatt'e ; 
Hallidie  Machinery  Co.,  Seattle. 
RITER-CONLEY  CO..  Pittsburgh. 
Pa. - W.  B.  Kyle,  San  Fran¬ 

cisco;  living  Gottheim,  Seattle. 


ROBBINS  ft  MYERS  CO.,  Spring- 
field,  O.-  Robbins  ft  Myers  Co., 
San  Francisco. 

H.  H.  ROBERTSON  CO.,  Pitts¬ 
burgh  J.  E.  Dwan,  Los  An¬ 
geles  ;  P.  L.  Cherry  ft  Co.,  Port¬ 
land  ;  H.  H.  Robertson  Co.,  San 
Francisco ;  S.  W.  R.  Dally,  Seat¬ 
tle. 

DWIGHT  P.  ROBINSON  ft  CO., 

New  York  City - C.  C.  Thomas, 

Los  Angeles. 

JOHN  A.  ROEBLING’S  SONS  CO.. 

Trenton.  N.  J. - John  A.  Roeb- 

ling's  Sons  Co..  Los  Ange’es, 
Portland,  San  Francisco,  Seattle. 
ROLLER-SMITH  CO.,  New  York 

City - Elec.  Materials  Co..  Los 

Angeles,  San  Francisco. 

ROME  ELEC’L  CO..  Rome.  N.  Y. 

- Elec.  Materials  Co.,  San 

Francisco,  Los  Angeles. 

ROME  WIRE  CO..  Rome.  N.  Y. 

- J.  G.  Pomeroy,  Los  Angeles. 

ROTH  BROS,  ft  CO..  Chicago - 

C.  Kirk  Hillman  Co.,  Seattle. 

RUSSELL  ELEC.  CO..  Chicago - 

Globe  Commercial  Co.,  San  Fran¬ 
cisco. 

RUTENBER  ELEC.  CO..  Marion. 

Ind. - Western  Agencies  Co., 

San  Francisco,  Los  Angeles,  Seat¬ 
tle. 

SAFETY  ELEC.  PRODUCTS  CO., 
Los  Angeles - Safety  Elec.  Prod¬ 

ucts  Co.,  Los  Angeles. 

SAFETY  GAS  LTR.  CORP.,  Roan¬ 
oke,  Va. - Globe  Commercial  Co., 

San  Francisco. 

SAFETY  INSULATED  WIRE  ft 
CABLE  CO.,  New  York  City-  -  - 
Safety  Insulated  Wire  ft  Cable 
Co..  Los  Angeles.  San  Francisco ; 
North  Coast  Elec.  Co.,  Portland. 
Seattle. 

SANGAMO  EI.EC.  CO.,  Spring- 

field,  Ill. - Sangamo  Elec.  Co., 

San  Francisco. 

CHAS.  A.  SCHIEREN  CO..  New 

York  City - Baxter  Foundry  ft 

Machine  Co.,  Boise ;  Chas.  A. 
Schieren  Co.,  Denver,  Sait  Lake 
City,  San  Francisco,  Seattle ; 
Her^rts  Mchy.  ft  Supply  Co., 
Los  Angeles ;  Arizona  Hdwe.  Sup¬ 
ply  Co..  Phoenix ;  E.  C.  Atkins 
ft  Co.,  Ltd.,  Portland,  San  Fran¬ 
cisco. 

CHRIS  D.  SCHRAM  ft  CO..  Phila¬ 
delphia - Eccles  ft  Smith  Co., 

San  Francisco,  Los  Angeles, 
Portland,  Seattle. 

9.  ROBERT  SCHWARTZ  ft  BRO., 

New  York  City - Myers  ft 

Schwartz,  San  Francisco,  Seattle. 
SCHWEITZER  ft  CONRAD.  Chi¬ 
cago - Chas.  Farnham.  Los  An¬ 

geles  ;  Coast  Equipment  Co..  San 
Francisco,  Seattle,  Portland,  Los 
Angeles. 

SCIENTIFIC  HEATER  CO..  Cleve¬ 
land - David  T.  Robling,  Den¬ 

ver  ;  Gustav  Schwab,  Oakland. 
SHEPARD  ELECTRIC  CRANE  ft 
HOIST  CO.,  Montour  Falls,  N.  Y. 

- - Paul  Kranfield,  Denver;  Geo. 

Morris,  Los  Angeles ;  W.  H. 
Ringe.  San  Francisco ;  Colby 
Steel  ft  Eng.  Co.,  Seattle. 

H.  B.  SHERMAN  MFG.  CO.,  Bat¬ 
tle  Creek,  Mich. - Elec.  Appli¬ 

ance  Co..  San  Francisco ;  Elec. 
Ry.  ft  Mfrs.  Supply  Co.,  San 
Francisco. 

SIMPLEX  ELEC.  HEATING  CO.. 

Cambridge,  Mass. - Holbrook, 

Merrill  ft  Stetson,  Los  Angeles, 
San  Francisco ;  M.  Seller  ft  Co., 
Portland,  Seattle ;  Intermountain 
Elec.  Co.,  Salt  Lake  City. 
SIMPLEX  WIRE  ft  CABLE  CO., 
Cambridge.  Mass.  All  princi¬ 
pal  jobbers. 

SMITH  ft  MILLS  CO.,  Cincinnati 
Harron,  Rickard  ft  McCone. 
Los  Angeles,  San  Francisco. 

S.  MORGAN  SMITH  CO..  York. 

Pa - S.  Morgan  Smith  Co.. 

Portland.  Salt  Lake  City,  San 
Francisco. 

SOLAR  ILI.UMINATING  CO..  Chi¬ 
cago- - Dierssen  Co.,  San  Fran¬ 

cisco. 


SPEER  CARBON  CO..  St.  Mary’s. 

Pa. - Eccles  ft  Smith  Co..  San 

Francisco.  Los  Angeles,  Portland, 
Seattle. 

SPRAGUE  ELEC.  WORKS  OF 
GENERAL  ELEC.  CO.,  New 

York  City - General  Elec.  Co., 

all  principal  cities. 

SPRAY  ENGINEERING  CO.,  Bos¬ 
ton - Chas.  C.  Moore,  San  Fran¬ 

cisco,  Los  Angeles,  Salt  Lake 
City,  Seattle.  Tucson. 

SQUARE  D  CO..  Detroit - W.  I. 

Otis,  San  Francisco. 

STANDARD  PRESSED  STEEL 
CO.,  Philadelphia  -  Mine  ft 
Smelter  Supply  Co.,  Denver,  Salt 
Lake  C'ty  ;  Meese  &  Gottfried  Co., 
Los  Angeles,  Portland,  San  Fran¬ 
cisco,  Seattle ;  Arizona  Hdwe.  & 
Supply  Co.,  Phoenix. 

STANDARD  UNDERGROUND  CA¬ 
BLE  CO.,  Pittsburgh - Standard 

Underground  Cable  Co..  Los  An¬ 
ge'es,  Salt  Lake  City,  San  Fran¬ 
cisco,  Seattle. 

STANLEY  ft  PATTERSON,  New 

York  City - Clapp  ft  LaMoree, 

Los  Angeles ;  H.  L.  Parker,  San 
Francisco ;  P.  L.  Hoadley,  Seattle. 

STAR  BRASS  WORKS,  Kalamazoo, 

Mich. - Eccles  ft  Smith  Co.,  San 

Francisco,  Los  Atigeles,  Portland, 
Seattle. 

STEEL  CITY  ELEC.  CO..  Pitts¬ 
burgh  ---Allied  Industries,  Inc., 
Los  Angeles,  San  Francisco.  Seat¬ 
tle. 

STERLING  STAMPING  CO..  Ster¬ 
ling,  III. - Elec.  Materials  Co., 

San  Francisco,  IjOS  Angeles. 
STONE  ft  WEBSTER,  INC.,  Bos¬ 
ton - Stone  ft  Webster,  Inc., 

San  Francisco. 

STOW  MFG.  CO..  INC.,  Binghamp- 

ton,  N.  Y. - Harron,  Rickard  ft 

McCone,  San  Francisco,  Los  An¬ 
geles  ;  Berger  ft  Carter  Co.,  San 
Francisco. 

STROMBERG-CARLSON  TEL. 

MFG.  CO.,  Rochester.  N.  Y. - 

Garnett,  Young  ft  Co.,  San  Fran¬ 
cisco,  Los  Angeles,  Portland, 
Seattle. 

STUEBING  TRUCK  CO..  Cincin¬ 
nati - Tindolph  Co.,  Los  An¬ 

geles,  San  Francisco,  Seattle. 

B.  F.  9TURTEVANT  CO..  Boston 

- B.  F.  Sturtevant  Co.,  San 

Francisco. 

SULLIVAN  MACH.  CO.,  Chicago 

- Sullivan  Machinery  Co.,  San 

Francisco. 

SUNBEAM  DOMESTIC  APPL.  CO.. 

Evansville,  Ind. - H.  R.  Basford, 

San  Francisco. 

SUN-RAY  MFG.  CO..  Oshkosh, 

Wis. - Mine  ft  Smelter  Supply 

Co.,  Denver ;  Panama  Lamp  ft 
Commercial  Co.,  San  Francisco. 
SURF  MFG.  CO..  Milwaukee.  Wis. 

- Surf  Mfg.  Co.,  San  Francisco. 

SYRACUSE  WASHING  MACHINE 
CORP.,  Syracuse,  N.  Y.— — J.  Lee 
Richards,  San  Francisco. 

R.  THOMAS  ft  SONS  CO.,  East 

Liverpool,  O. - Western  Ele". 

Co.,  all  principal  cities. 

THORD ARSON  ELEC.  MFG.  CO., 
Chicago-  -  W.  I.  Otis,  San  Fran¬ 
cisco. 

TIDEMAN  ELEC.  MFG.  CO..  Chi¬ 
cago.  III.  G’obe  Ccm'-ercial 
Co.,  San  Francisco. 

TOLEDO  COLDM\KER  CO..  To¬ 
ledo—  H.  L.  Watkins.  San  Fran¬ 
cisco. 

TORRINGTON  COMPANY.  Tor- 
rington.  Conn.  -  Torrinprton  Co., 
San  Francisco. 

TRIUMPH  ELEC.  CO.  CinrinnaM. 
O.  Wesco  Elec,  ft  Supply  Co.. 
Denver;  Triumph  Elec.  Co.,  Seat¬ 
tle. 

TRUMBULL  ELEC.  MFG.  CO. 
Piainville.  Conn.  Trumbull 
Elec.  Mfg.  Co..  San  Francis  o. 
TRUMBULL-VAN  DERPOKL 
ELEC.  MFG.  CO..  Bantam.  Conn. 

- Allied  Industries.  In-.  San 

Francisco.  Los  Angeles,  Seattle. 
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TRUSCON  STEEL  CO.,  Youngs¬ 
town,  O. - Truscon  Steel  Co., 

Denver,  Los  Angeles,  Portland, 
Salt  Lake  City,  San  Francisco, 
Seattle,  Spokane :  Bennet  Lumber 
Co.,  Phoenix. 

TUBULAR  WOVEN  FABRIC  CO., 
Pawtucket,  R.  I.— — Elec.  Appli¬ 
ance  Co.,  San  Farncisco :  Allied 
Industries,  Inc.,  San  Francisco, 
Los  Angeles,  Seattle. 

M.  A.  TURNER  CO.,  Niles,  Mich. 

- Chas.  C.  Moore  &  Co.,  San 

Francisco,  Los  Angeles,  Salt  Lake 
City,  Seattle,  Tucson. 

TYLER  UNDERGROUND  HEAT¬ 
ING  SYSTEM.  Pittsburgh - 

Theo  F.  Dredge.  San  Francisco. 

UNION  ELEC.  MFG.  CO..  Milwau¬ 
kee,  Wis. - Garland-Affolter  Eng. 

Co.,  Los  Angeles,  San  Francisco, 
Seattle. 

UNION  INSULATING  CO..  Par¬ 
kersburg,  W.  Va. — — J.  H.  Par¬ 
ker,  Inc.,  San  Francisco. 

UNIT  ELEC.  CO.,  San  Francisco 
- Baker-Joslyn  Co.,  San  Fran¬ 
cisco,  Seattle,  Los  Angelee. 

U.  S.  ELEC’L  MFG.  CO.,  Los  An¬ 
geles - U.  S.  Elec’l  Mfg.  Co., 

Los  Angeles. 

U.  S.  ELEC’L  TOOL  CO..  Cincin¬ 
nati— — Harron,  Rickard  &  Mc¬ 
Cone,  Los  Angeles,  San  Fran¬ 
cisco. 

U.  S.  RUBBER  CO..  New  York 

City - U.  S.  Rubber  Co.,  Los 

Angeles,  San  Francisco,  Seattle : 
H.  B.  Squires,  San  Francisco,  Los 
Ansreles,  Seattle. 

UNITED  STATES  STEEL  PROD¬ 
UCTS  CO..  Gary.  Ind. - United 

States  Steel  Products  Co.,  San 
Francisco. 

V.  V.  FI'TTINGS  CO.,  Philadelphia 
- Baker-Joslyn  Co.,  Los  An¬ 
geles,  San  Francisco,  Seattle. 

VALLEY  ELEC.  CO..  St.  Louis - 

Dunning  Iron  &  Elec.  Co.,  Los 
Angeles ;  Star  Machinery  Co., 
Seattle;  Child,  Day  &  Churchill, 
Spokane. 

VOSS  BROS.  MFG.  CO..  Davenport. 

la. - Voss  Bros.  Mfg.  Co.,  Los 

Angeles ;  R.  M.  Burton,  Seattle. 


VICTOR  X-RAY  CORP. - Dental 

Specialty  Co.,  Denver ;  Welch 
Dental  Supply  Co..  Portland ; 
Western  Dental  Supply  Co.,  Salt 
Lake  City ;  Edwards  Dental  Sup¬ 
ply  Co,.  San  Francisco ;  Patterson 
Dental  Supply  Co.,  Settle,  Spo¬ 
kane;  Temple-Patterson  Co.,  Ltd., 
Vancouver. 

WAAGE  ELEC.  CO..  Chicago - 

Baker,  Hamilton  &  Pacific  Co., 
San  Francisco ;  Hendrie  A  Bolt- 
hoff  Mfg.  &  Sup.  Co.,  Denver; 
Otto  Reiman,  Los  Angeles ; 
Schwabacker  Hdwe.  Co.,  Seattle. 

F.  W,  WAKEFIELD  BRASS  CO.. 

Vermillion,  O. - Montana  Hdwe. 

Co.,  Butte;  Western  Auto  Supply 
Agency,  Denver,  Los  Angeles, 
Phoenix,  San  Fiancisco,  Seattle ; 
Ballou  &  Wright,  Portland ;  Cap¬ 
ital  Elec.  Co.,  Salt  Lake  City. 

WALKER  BROS.  CO.,  Syracuse,  N. 

Y. - Fobes  Supply  Co.,  Portland, 

Seattle,  San  Francisco ;  J.  Lee 
Richards,  San  Francisco. 

WALSH  A  WEIDENER  BOILER 

CO.,  Chatanooga,  Tenn. - W.  L. 

Johnson,  San  Francisco. 

WARD-LEONAJID  ELEC.  CO..  Mt. 

Vernon,  N.  Y. - Elec. .  Materials 

Co.,  San  Francisco,  Los  Angeles. 

WASH  K09H  MFG.  CO.,  Oshkosh, 

Wis. - Western  Elec.  Co.,  all 

principal  cities. 

WATERBURY  MFG.  CO..  Water- 

bury.  Conn. - F.  J.  Klenck  Co., 

San  Francisco. 

WAYNE  MFG.  CO.,  St.  Louis— 
Walker  Elec.  Co.,  Boise ;  Butte 
Elec.  Supply  Co.,  Butte;  Capital 
Elec.  Co.,  Salt  Lake  City ;  Whiton 
Hdwe.  Co.,  Seattle ;  Spokane  D. 

G.  Co.,  Spokane. 

WAYNE  OIL  TANK  A  PUMP  CO.. 

Fort  Wayne,  Ind. - R.  T.  Malin, 

Denver  ;  J.  G.  Rodman,  San  Fran¬ 
cisco. 

WELLMAN  -  SEAVER  -  MORGAN 

CO.,  Cleveland - Wellman-Sea- 

ver-Morgan  Co.,  San  Francisco. 

WESTERN  ELEC.  CO..  New  York 
City - Western  Elec.  Co.,  Den¬ 

ver,  Los  Angeles,  Oakland,  Port¬ 
land,  Salt  Lake  City,  San  Fran¬ 
cisco,  Seattle,  Spokane. 


WESTERN  PUMP  CO..  Moline,  Ill. 

- Western  Pump  Co.,  Portland, 

Seattle ;  Calif.  Pump  Co.,  Sacra¬ 
mento. 

WESTERN  SAFETY  MFG.  CO.. 

San  Francisco - Western  Safety 

Mfg.  Co.,  San  Francisco. 

WESTINGHOUSE  ELEC.  A  MFG. 

CO.,  Pittsburgh - Westinghouse 

Elec.  A  Mfg.  Co.,  Denver,  Los 
Angeles.  Portland,  Salt  Lake  City. 
San  Francisco ;  Elec.  Rwy.  A  Mfg. 
Sup.  Co.,  San  Francisco ;  Fobes 
Supply  Co.,  Portland,  Seattle;  Il¬ 
linois  Elec.  Co.,  Los  Angeles ;  In- 
terraountain  Elec.  Co.,  Salt  Lake 
City ;  Mine  A  Smelter  Supply  Co.. 
Denver ;  Montana  Electric  Co., 
Butte ;  Washington  Elec.  Supply 
Co.,  Spokane. 

WESTINGHOUSE  LAMP  CO..  New 

York  City - Montana  Elec.  Co., 

Butte ;  Mine  A  Smelter  Supply 
Co.,  Denver ;  Illinois  Elec.  Co., 
Los  Angeles ;  Fobes  Supply  Co., 
Portland,  Seattle ;  Intermountain 
Elec.  Co.,  Salt  Lake  City ;  Elec. 
Ry.  A  Mfrs.  Supply  Co..  San 
Francisco  ;  Washington  Elec.  Sup¬ 
ply  Co.,  Spokane. 

WHEELER  CONDENSER  A 

ENGRG.  CO..  Carteret.  N.  J. - 

Chas.  C.  Moore  A  Co.,  San  Fran¬ 
cisco.  Los  Angeles,  Salt  Lake 
City,  Seattle,  Tucson. 

WHIRLPOOL  MFG.  CO.,  Philadel¬ 
phia — — Ambler  A  Riter,  Salt 
Lake  City ;  J.  Lee  Richards,  San 
Francisco. 

GEO.  D.  WHITCOMB,  Rochelle. 

Ill.- - Stearns-Roger  Mfg.  Co., 

Denver ;  Feenaughty  Mach.  Co., 
Portland ;  P.  B.  Hackley,  San 
Francisco. 

WHITELIGHT  ELEC.  CO..  New 
York  City— — Lloyd  Sales  Agency, 
San  Francisco. 

WHITE  LILY  MFG.  CO..  Daven¬ 
port.  Iowa - H.  J.  Valentine. 

Los  Angeles. 

WHITE  SEWING  MACHINE  CO.. 

Cleveland - -White  Sewing  Ma^ 

chine  Co..  Denver,  Portland,  Salt 
Lake  City,  San  Francisco,  Seat¬ 
tle  ;  Brooks  Sewing  Machine  Co., 
Los  Angeles. 


WHITING  CORPORATION.  Har¬ 
vey,  III. - S.  G.  Elbe,  Denver ; 

Elccles  A  Smith,  Los  Angeles, 
Portland.  San  Francisco ;  P.  E. 
Arnold,  Salt  Lake  City ;  W.  R. 
Hendry  Co.,  Seattle;  United  Sup¬ 
ply  Co.,  Spokane. 

WHITLOCK  COIL  PIPE  CO..  Hart¬ 
ford,  Conn. - Harron.  Rickard 

A  McCone.  San  Francisco,  Los 
Angeles ;  C.  H.  Thomas,  Denver ; 

H.  K.  Mead,  Portland ;  Godfrey- 
Jones  Co.,  Seattle ;  Darling  Bros., 
Vancouver. 

J.  H.  WILLIAMS  A  CO..  Brooklyn 
- M.  Howard,  San  FVtincisco. 

WILLIAMS  TOOL  CO.,  Erie,  Pa. 
— — Harron,  Rickard  A  McCone. 
Los  Angeles,  San  Francisco. 

R.  WILLIAMSON  A  CO..  Chicago 

- Western  Agencies  Co.,  San 

Francisco,  Los  Angeles,  Seattle. 

WIRT  CO.,  Philadelphia - Benja- 

min  Elec.  Mfg.  Co.,  San  Fran¬ 
cisco. 

WIRT  ELECTRIC  CO..  German¬ 
town,  Pa. - Geo.  A.  Gray  Co., 

San  Francisco. 

WISCONSIN  ELEC.  CO..  Racine. 

Wis. - Hendrie  A  Bolthoff  Mfg. 

Co.,  Denver ;  Clapp  A  LaMoree, 
Los  Angeles ;  Eccles  A  Smith  Co., 
Portland,  San  Francisco ;  Capital 
Elec.  Co.,  Salt  Lake  City ;  Fred 
Ward  A  Sons,  San  Francisco ; 
Seattle  Hdwe.  Co..  Seattle ;  Nixon- 
Kimmel  Co.,  Spokane. 

WISE-McCLUNG  MFG.  CO..  New 

Philadelphia.  O. - F.  A.  Clarke 

Co.,  Loe  Angeles ;  Globe  Com¬ 
mercial  Co.,  San  Francisco. 

WOODROW  MFG.  CO..  Newton, 
la. - California  Woodrow  Wash¬ 

er  Co.,  Los  Angeles  ;  W.  E.  Dooley. 
Seattle. 

S.  A.  WOODS  MACH.  CO.,  Boston 
- ES)y  Machinery  Co.,  San  Fran¬ 
cisco. 

WORTHINGTON  PUMP  A 
MACHY.  CORP.,  New  York  City 

- Worthington  Pump  A  Machy. 

Corp.,  Denver,  I^os  Angeles.  Salt 
Lake  City,  San  Francisco.  Seattle. 

YOUNGSTOWN  SHEET  A  TUBE 
CO.,  Youngstown,  O. - Associ¬ 

ated  Supply  Co.,  Los  Angeles,  San 
Francisco,  Seattle. 


List  of  Western  Representatives 


ABBOTT,  C.  P.,  Call  Bldg.,  San 

Francisco  -  Lamer- Johnson 

valves. 

ADAMS,  R.  W.,  Old  National  Bank 
Bldg.,  Spokane - Truscon  steel. 

ALBRIGHT  A  CO.,  Los  A,ngeleB - 

American  intercommunicating  tel¬ 
ephones. 

ALEXANDER  A  LAVENSON 
ELEC.  SUP.  CO.,  132-138  Second 

St.,  San  Francisco - Continental 

Fibre  Co. ;  Bluebird  washers  and 
sewing  machines ;  Estate  electric 
ranges ;  Manning-Bowman  heat¬ 
ing  appliances ;  Miller  lighting 
fixtures ;  Wheeler  Reflector  Co. ; 
Frink  lighting  equipment ;  Johns- 
Manville  elec,  materials. 

ALLEN.  FRANK  M..  McIntyre 

Bldg.,  Salt  Lake  City - Allen 

structural  steel ;  Truscon  steel 
products ;  Truscon  laboratories. 

ALLIED  INDUSTRIES.  INC.,  San 

Francisco,  Los  Angeles.  Seattle - - 

Duraduct  non-metallic  conduit ; 
Duracord  portable  cord  ;  T-V  knife 
switches,  switchboards ;  Mason 
safety  switches  ;  IXL  wire ;  Steel 
City  boxes.  “Wirelets,”  Marchand 
clamps ;  Campbell  plugs,  recepta¬ 
cles;  1919  Ideal  knobs,  tubes, 
cleats ;  Buckeye  conduit.  Realflex 
armored  cable ;  American  Porce¬ 
lain  Co. 

AMBLER,  ARTHUR  B.,  Sheldon 
Bldg.,  San  FYanclsco— — Electric 
Boiler  Co. ;  Riverside  Boiler  Wks.  ; 
Allentown  Iron  A  Steel  Co. ;  Mil- 
ton  bolts,  nuts. 

AMBLER  A  RITER.  Kearns  Bldg., 
Salt  Lake  City - Automatic  re¬ 

closing  circuit  breakers ;  Whirl¬ 
pool  dishwashers. 


AMERICAN  MACHINERY  CO., 

Walter  Bldg.,  Salt  Lake  City - 

Lakewood  Engrg.  Co. 

AMERICAN  PAPER  CO..  Seattle 
- Columbian  rope. 

AMERICAN  STOKER  CO..  Dooly 
Bldg.,  Salt  Lake  City— —Combus¬ 
tion  Engrg.  Corp.  stokers,  fur¬ 
nace  equipment. 

AMER.  TYPE  FOUNDERS  CO., 

820  Mission  St.,  San  Francisco - 

Martin  rotary  converters,  nrvotors. 

AMER.  WELL  A  PROS.  CO.,  407 

E.  3rd  St.,  Los  Angeles - Pelton 

centrifugal  pumps. 

ANACONDA  COPPER  MNG.  CO.. 

Butte - Plymouth  rope ;  Pyrene 

fire  extinguishers ;  Sirocco  fans. 

ANDERSON,  C.  C.,  112  Market  St., 

San  Francisco - Jenkins  valves, 

packing. 

ARIZONA  HDWE.  SUPPLY  CO.. 

Phoenix - D  u  x  b  a  k  belting ; 

Standee  hollow  set-screws. 

ARLIN,  A.  W.,  Pacific  Elec.  Bldg., 
Los  Angeles - Elec.  Service  Sup¬ 

plies  Co. 

ARNOIS.  CHARLES,  Flood  Bldg., 

San  Francisco - International 

Devices  Co. 

ARNOLD,  F.  E.,  Kearns  Bldg.,  Salt 

Lake  City - Whiting  cranes, 

equipment. 

ASSOCIATED  SUPPLY  CO.,  Los 

Angeles.  San  FYancisco - Yale 

hoists,  elec,  trucks ;  Youngstown 
casing  tubing ;  Transit  pumps ; 
Pittsburgh  fittings,  valves ;  Py¬ 
rene  fire  extinguishers. 

ATLAS  PACKING  A  RUBBER  CO.. 
Seattle - Clipper  belt  lacers. 


ATKINS.  E.  C.  A  CO.,  Portland. 
San  FYancisco - Pyrene  fire  ex¬ 

tinguishers  ;  Duxbak  belting. 

AUSTIN-HENDERSON  CO.,  Spo¬ 
kane— — Kuhiman  transformers. 

BAILEY-DRAKE.  INC.,  149  New 
Montgomery  St.,  San  FVancisco 

- - Invincible  acid  aprons  ; 

IBSCO  stills,  steamers ;  Packard 
automotive  cables ;  Hoyt  Elec. 
Inst.  Works. 

BAKER-JOSLYN  CO.,  San  Fran¬ 
cisco,  Los  Angeles,  Seattle - - 

Acme  wire ;  American  insulated 
wire  cable ;  Burnley  Battery  A 
Mfg.  Co. ;  Detroit  insulated  wire ; 
John  C.  Dolph  Co. ;  S.  R.  Fralick  A 
Co. ;  Jeffery-Dewitt  Insulator  Co. ; 
Ideal  power  apparatus ;  Unit 
Elec.  Co. ;  Joelyn  Mfg.  A  Supply 
Co. ;  National  Enameling  A  Mfg. 
Co. ;  Pierce  renewable  fuses ;  V  V 
conduit  fittings ;  Illinois  Elec.  Por¬ 
celain  Co. ;  Indiana  Steel  A  Wire 
Co. 

BAKER-SMI'TH  CO..  Rialto  Bldg., 

San  Francisco - American  gas 

hot  plates ;  Weeks  ranges,  cooker- 
ettes ;  Freeman  sockets ;  Nilco 
lamps ;  Empire  portables. 

BALLOU  A  WRIGHT,  80  Broad¬ 
way,  Portland - Red  Spot  light¬ 

ing  specialties. 

BALLWEG  A  CRANDALL.  Nor¬ 
man  Creamery  Bldg.,  The  Dalles, 

Ore. - Allis  -  Chalmers  motors. 

pumps ;  Westinghouse  Elec.  A 
Mfg.  Co. ;  Eden  washing  ma¬ 
chines  ;  Apex  vacuum  cleaners. 

BARNETT,  M.  S..  104  Bush  SL, 

San  Francisco - Acorn  electric 

ranges. 


BARRETT.  F.  D..  Acorn  Bldg., 
Portland - Acorn  elec,  ranges. 

BASFORD,  H.  R.,  431  Sutter  St.. 

San  Francisco - Ruud  heaters ; 

Eureka  vacuum  cleaners ;  Hawks 
gas  radiators ;  Sprague  gas  me¬ 
ters  ;  Surf  washing  machines ; 
O.  K.  clothes  dryers ;  Simplex 
ironing  machines ;  Modern  Home 
wash,  machines. 

BAXTER  FNDRY.  A  MACHINE 
CO.,  Butte— — Duxbak  belting. 

BEEBE  CO.,  Portland - Carlisle  A 

Finch  marine  engines,  searchlight 
projectors ;  Plymouth  poi)e. 

BELL  SUPPLY  CO..  418  Union  St., 
Seattle - Laundryette  washers. 

BENTLEY.  RAY.  Worcester  Bldg., 
Portland— C  a  d  i  1  1  a  c  vacuum 
cleaners ;  Spencer  turbine  clean¬ 
ers. 

BERTRAM  MOTOR  SUP,  CO.. 
Boise - Pyrene  fire  extinguish¬ 

ers. 

BIEL  A  CO..  JOHN  T.,  846  S. 
Main  St.,  Los  Angeles— Cleve¬ 
land  A.  C.  motors. 

BLAKE.  McFALL  CO..  Portland 
■ - Columbian  rope. 

BODINSON  MFG.  CO.,  11  Minna 
St.,  San  Francisco - Medart  pat¬ 

ent  pulleys;  Standard  conveyors. 

BODLER,  F.  F.,  Monadnock  Bldg., 

San  Francisco - Garton-Daniels 

lighting  arresters ;  Keystone  lamp 
guards  ;  Golden  Glow  searchlights  ; 
Wilmax  pole  hole  diggers ;  Segur 
coil  winding  tools  ;  laeal  commuta¬ 
tor  dresser;  Eureka  commutators; 
Indianapolis  welding  steel ;  Tool 
Steel  gears,  pinions ;  Peerless  coil 
winding  tools. 
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BOWLER,  HARRY  N..  Multnomah 

Athletic  Club.  Portland - Plib- 

rico  jointleea  fire  brick. 

BRANDENBURGER.  L.,  Salt  Lake 

City - Cutler-Hammer  control 

devices  ;  Pelton  centrifuKal  pumps. 

BREVOORT  &  CO..  Monadnock 

Bldi(.>  San  Francisco^ - Bissell 

suction  cleaners ;  Retina  vacuum 
cleaners ;  Elec,  ^ilerettes. 

BRINKLEY  SUPPLY  CO..  Seattle 
- Hyatt  roller  bearinKS. 

BROOKS  SEWING  MACH.  CO.. 
881  So.  Broadway,  Los  Angeles 
- White  sewing  machines. 

BROWN,  W.  J..  1076  Bannock  St., 
Denver - Jenkins  valves,  pack¬ 

ing. 

BROWN-BEVIS  CO.,  422  E.  Third 

St..  Los  Angeles - Blaw-Knox 

steel  products. 

BROWN-WHITE  CO..  461  Folsom 

St..  San  Francisco - Enderes 

hack-saw  blades,  tools ;  Quinn  oil 
torch. 

BULLARD.  E.  D.,  268  Market  St.. 
San  Francisca —  Milburn  oxy- 
acetylene  equipment. 

BURTON  LUMBER  CO..  Newhouse 

Bldg.,  Salt  Lake  City - Pacific 

tank  and  pipe. 

BURTON  SALES  AGENCY.  A’aska 

Bldg.,  Seattle - Voss  washing 

machines ;  Sweeper  Vac  cleaners  : 
Nathan  Novelty  Mfg.  Co. :  John  I. 
Paulding  ;  Metalite  lamps  ;  Lyhtan 
nitrogen  lamps;  Warren  chair 
seats:  Safety  First  windshield 
cleaners. 

BUTTE  ELEC.  SUP.  CO..  44  E. 

Broadway,  Butte - -Overbaugh  & 

Ayres  Mfg.  Co. :  Wayne  electric 
washers. 

CAIRNES.  A.  A..  539  S|x>kane  Ave.. 
Portland  Rayvac  elec,  clean¬ 
ers  ;  Cyclone  sawmill  blowers. 
CALIF.  HDWE.  CO..  Los  Angeles 

- Emerson  Elec.  Mfg.  Co.  ; 

Grinnell  washing  machines. 

CALIF.  HYD.  ENGRG.  A  SUPPLY 
CO.,  70  Fremont  St.,  San  Fran¬ 
cisco - American  pumps :  Duro 

pumps,  water  systems ;  Louden 
overhead  carrying  systems ;  Bur- 
nett-Larsh  Mfg.  Co. 

CALIF.  PUMP  CO..  919  Sixth  St.. 

Sacramento - W  e  s  t  c  o  pumps, 

water  systems. 

CAL.  WOODROW  WASHER  CO., 

Gross  Bldg.,  Los  Angeles - 

Woodrow  washers. 

CANADIAN  FAIRBANKS  -  MORSE 

CO.,  Vancouver - Fairbanks- 

Morse  Co. ;  G  A  K  leather  prod¬ 
ucts. 

CAPITAL  ELEC.  CO..  310  W.  2nd 

St.,  Salt  Lake  City- - Anaconda 

Copper  Mining  Co. :  Chicago  re¬ 
newable  fuses  ;  Condulets  ;  Duplex- 
alites :  Edison  Elec.  Appliance 
Co. ;  Edison  Mazda  lamps ;  Gen¬ 
eral  Elec.  Co. :  Royal  vacuum 
cleaners ;  Hubbard  pole  line  hard¬ 
ware  :  Ivanhoe  fixtures,  shades : 
I,app  insulators ;  Wayne  washing 
machines  ;  Premier  vacuum  clean¬ 
ers  ;  Hamilton  Beach  carpet  wash¬ 
ers  :  O.  K.  A  Porac  weather  proof 
and  R.  C.  wire ;  Pyrene  fire  ex¬ 
tinguishers  :  Red  Sirnt  lighting 
Specialties ;  Dumore  motors. 
CARTER.  A.  E..  677  No.  2nd  St.. 

West,  Salt  Lake  City - Eureka 

vacuum  cleaners. 

CARTER.  R.  B..  617  First  Ave., 
Spokane - Eureka  vacuum  clean¬ 

ers. 

CHANSLOR  A  LYON  CO..  Si>o- 
kane,  San  Francisco —  -Pyrene 
fire  extinguishers. 

CHAPIN.  E.  T..  CO..  611  Walker 

Bank  Bldg.,  Salt  Lake  City - 

Red  Cedar  posts,  poles,  piling. 
CHERNOFF  CO..  A.  S.,  636  Mar¬ 
ket  St.,  San  Francisco - Star  vi¬ 

brators  and  elect’l  specialties. 
CHERRY,  P.  L.,  &  CO..  271  Haw¬ 
thorne  Ave.,  Portland  -  -Robert¬ 
son  building  products. 

CHILD,  DAY  A  CHURCHILL.  Sno- 

kane - Valley  elec,  motors  :  Red 

Spot  lighting  specialties. 


CLAPP  &  LAMOREE.  San  Fernan¬ 
do  Bldg.,  Los  Angeles— —Xduct, 
Electroduct,  Loomflex ;  Micabond, 
Champion  insulating  material  ; 
Three-E  bus  bar  supports, 
switches,  switchboard,  fittings ; 
Hope  tape,  sleeving;  Faraday,  PR, 
DeVeau  bells,  gongs,  telephones ; 
Dumore  elec,  grinders. 

CLARK,,  C.  E.,  623  Corondelet.  Los 

Angeles - Duralectric  cigar 

iighter. 

CLEVELAND,  W.  L.,  Los  Angeles 
- Miller  engines,  pump  jacks. 

CLYDE  EQUIPMENT  CO.,  Boise, 

Portland,  Seattle,  Spokane - 

Lakewood  Engrg.  Co. ;  Barber- 
Greene  conveyors. 

COAST  EQUIPMENT  CO..  San 
Francisco,  Los  Angeles.  Portland, 

Seattle - Ridgway  Dynamo  & 

Engine  Co. ;  Pittsburgh  trans¬ 
formers  ;  Duncan  measuring  in¬ 
struments  ;  Atlas  Car  A  Mfg.  Co. ; 
Alliance  traveling  cranes  ;  Cyclops 
traveling  cranes ;  Pittsburgh  elec, 
furnaces ;  Electro  Dynamic  mo¬ 
tors :  Midwestern  contractors’ 
equipment ;  McMyler  Interstate 
Co. ;  Sundh  remote  control  pan¬ 
els ;  S  A  C  high  tension  equip¬ 
ment  :  Lincoln  elec,  motors. 
COLBY  STEEL  A  ENGR.  CO.. 

Central  Bldg..  Seattle - Shepard 

cranes,  hoists. 

COLLINGS,  W.  L.,  CO.,  Chamber 
of  Commerce  Bldg.,  Los  Angeles 
Rei>eater  fuse  plugs. 
CONNELLY  MACHINERY  CO.. 
Billings,  Mont.  -  Barber-Greene 
conveyors. 

CONN.  ELEC.  MFG.  CO.,  74  New 
Montgomery  St.,  San  Francisco 

- Conn.  elec,  supplies. 

CONS.  WAGON  A  MACH.  CO.,  140 
So.  State  St..  Salt  Lake  City  -- 
Maytag  washers ;  Grand  Elec, 
washers ;  Bean  Spray  pumps ; 
Myers  pumps ;  Plymouth  rope. 
CONVERSE  CO.,  INC.,  510  Union 
St.,  Seattle  —  Hardinge  watch¬ 
man’s  clocks. 

CONWAY.  A.  M..  CO..  Lewis  Bldg., 

Portland - Perolin  boiler  com- 

|K>und. 

COOPER.  EARL  P..  INC.,  28  Oak 
St.,  San  Francisco  — Prest-O- 
Lite  storage  batteries ;  Oxweld- 
Acetylene  Co. 

COOPER  AIRPLANE  A  MOTOR 
CO.,  1501  SutUr  St.,  San  Fran¬ 
cisco - Wisconsin  motors ;  H.  C. 

S.  automobiles ;  Curtiss  airplanes, 
hydroplanes. 

COOPER.  R.  J..  A  CO..  Kearns 

Bldg.,  Salt  Lake  City - Austin 

cube  mixers. 

COX,  A.  H.,  A  CO.,  307  First  Ave.. 

South,  Seattle - Midwest  pumps. 

COX.  OMEai.  2nd  A  Mission  Sts., 

San  Francisco - Wilmington 

fibre  specialties ;  Elec.  Materials 
Co. :  Birch  Mfg.  Co. ;  Hygrade 
Lamp  Co. 

CRAGIN  A  CO..  Seattle - Drake 

lock  nuts. 

CREIGHTON  -  MORRIS  CO..  167 

Park  St..  P  o  r  tl  a  n  d - Royal 

vacuum  cleaners. 

CROWE.  F.  T..  A  CO..  1103  First 
Ave.,  Seattle  —  Blaw-Knox  steel 
products. 

CULBERTSON  -  CROTE  -  RANKIN 

CO.,  Sixjkane - Davis  sewing 

machines ;  Blue  Bird  washers. 
CURREY.  J.  A..  194  No.  13th  St.. 
Portland  — Truscon  steel  prod¬ 
ucts. 

CURTIS  ENGRG.  CO.,  Pac.  Elec. 

B!dg.,  Los  Angeles - Booth  elec. 

furnaces. 

DALLY,  S.  W.  R.,  Pioneer  Bldg., 
Seattle—  Robertson  building 
products. 

DALTON,  G.  E.,  Portland,  Seattle 

- American  intercommunicating 

telephones. 

DANIELS,  BRUCE,  28  Oak  St.,  San 

Francisco - International  elec. 

devices ;  Elec.  Controller  heating 
appliances ;  Day-Glow  lighting 
units;  Luminous  lighting  shades; 
Continental  Auto  Parts  Co. 


DARLING,  FRANK,  A  CO..  1142 

Homer  St.,  Vancouver - Thor 

pneumatic  tools;  Whitlock  Heat 
Exchangers. 

DAVIDSON.  O.  H..  EQUIPMENT 
CO..  1633  Tremont  St.,  Denver 
- Wagner  motors,  transform¬ 
ers  ;  A.  P.  M.  products ;  Oldroyd 
coal  cutting  machine ;  Ottumwa 
box  car  loaders ;  Enterprise  roller 
bearing  wheels ;  Fairmont  Mining 
Machinery  Co.  ;  Eiec.  Ry.  Im¬ 
provement  Co. :  Bates  steel  poles  ; 
Sure  Grip  mine  hangers,  clamps, 
frogs :  Locke  insulators ;  Mac- 
Whyte  wire  rope ;  Western  red 
cedar  poles ;  Elec’l  Engineers 
Equip.  Co. 

DAVIES.  J.  R..  121  E.  6th  St..  Los 
Angeles — Packard  transformers. 
DAVIS.  GLENN  L.,  626  3rd  St.. 
San  Francisco-  —  Plibrico  joint¬ 
less  fire  brick. 

DAVIS,  R.  J..  Los  Angeles,  San 

Francisco- - C  e  n  t  u  r  y  motors, 

fans :  Invincible  motors. 

DECKER  JEWELRY  CO..  127  S.W. 
Temple  St..  Los  Angeles — —Har¬ 
dinge  watchman’s  clocks. 

DE  JONGH  A  COCHRAN.  880  Mis¬ 
sion  St.,  San  Francisco - Delco 

light :  Laundryette  washers. 
DENNY.  CLARENCE  P..  Portland, 

Seattle - -Ajax  wiring  devices. 

De  PIERRIS,  W.  S.,  CO..  Hoge 

Bldg.,  Seattle - Milton  bolts, 

nuts. 

DIERSSEN  CO..  30  Davis  St..  San 

Francisco - Solar  Illuminating 

Co. 

DOERR-MITCHELL  ELEC.  CO.. 

118-120  Lincoln  St..  Spokane - 

Coffield  elec,  washer. 

DOOLEY,  W.  E..  509  Pine  St.. 

Seattle - Woodrow  washers. 

DOUGLAS,  A.  F..  316  Yessler  Way. 

Seattle - Minerallac  Elec.  Co. 

DOYLE,  E.  P.,  San  Francisco - 

American  intercommunicating  tel¬ 
ephones. 

DREDGE.  '  ’THEO  F.,  Monadnock 

Bldg.,  San  Francisco - Richard- 

son-Phenix  oil  filters,  oiling  sys¬ 
tems  ;  Pittsburgh  piping  installa¬ 
tions,  bends ;  International  water 
softeners,  filters  ;  Ekxinomy  pumps, 
sewage  ejectors ;  Coffin  sluice 
gates,  valves,  hydrants ;  McAjear 
pressure  regulators,  valves ;  Tyler 
expansion  joints,  conduit,  meters  ; 
Falls  engine  and  turbine  stops. 
DUCOMMUN  HDWE.  CO..  Los  An¬ 
geles.  San  Francisco - American 

Brass  Co. ;  National  seamless  steel 
tubes. 

DUNBAR.  D.  C..  CO..  Walker  Bank 

Bldg.,  Salt  Lake  City - Remco 

tanks,  pipe. 

DUNNING  IRON  A  ELEC’L  CO., 
Los  Angeles - Valley  elec,  mo¬ 

tors. 

DWAN,  J.  E.,  Citizens  National 
Bank  Bldg..  Los  Angeles - Rob¬ 

ertson  building  products. 

EBY  MACHINERY  CO..  36  Main 
St.,  San  Francisco — ■ — Woods  mo¬ 
tors. 

ECCLES  A  SMITH  CO..  San  Fran¬ 
cisco,  Los  Angeles,  Portland, 

Sleattle - Adlake  rwy.  supplies  ; 

Browning  locomotive  cranes  ;  Burt 
oil  filters:  ITE  and  URELITE 
breakers  ;  Reading  chain  blocks ; 
Pierce  boiler  tube  cleaners ; 
Marschke  grinders;  Schramm 
port,  compressors ;  Star  wheels 
and  harps  ;  Speer  carbon  brushes  ; 
Whiting  foundry  equip. ;  Elms  sy- 
draulic  mchy. 

EICHELBERGER.  KIRK  W..  Rialto 

Bldg.,  San  Francisco - Gardner 

steam  and  power  pumps ;  Midwest. 
Hill  pumps  :  Ohio  Body  A  Blower 
Co.  feed  water  heaters ;  Fawcus 
herringbone  gears ;  Piatt  Iron 
Works  repair  parts ;  Skinner 
steam  engines. 

El  CHER  A  BRA’TT.  L.  C.  Smith 

Bldg.,  Seattle - Stromberg  Elec. 

Co. :  Pittsburgh  elec,  furnaces ; 
Royal  high  tension  switching  ap¬ 
paratus  :  Automatic  reclosing  cir¬ 
cuit  breakers ;  Pittsburgh  trans¬ 
formers  :  Rust  radial  brick,  con¬ 
crete  stacks :  Lincoln  motors,  arc 
welders. 


EHLERS,  WM..  JR..  Colman  Bldg., 

Seattle - Cameron  iwmps ;  In- 

gersoll  Rand  compressors,  drills, 
pneumatic  tools. 

ELBE,  S.  G.,  Tramway  Bldg.,  Den¬ 
ver - Whiting  cranes ;  Green 

chain  grate  stokers  ;  Elwell  Parker 
industrial  trucks ;  Green  ash  con¬ 
veyors  ;  Badger  spray  equipment ; 
Weber  Chimney  Co. ;  Economy 
elevators,  tiering  machines. 

ELEC.  AGENCIES  CO..  56  Natoma 
St.,  San  Francisco - Davis  Por¬ 

celain  Co. ;  Niagara  Saies  Corp. 

ELEC.  APPL.  CO.,  807  Mission  St.. 

San  Francisco - B.  A  D.  electric 

drills ;  Bryant  Elec.  Co. ;  C-H  con¬ 
dulets  ;  Duracord ;  Emerson  mo¬ 
tors  ;  Benjamin  specialties ;  Eiden 
wash,  machs. ;  Hotwat  water  heat¬ 
ers ;  Hubbeli  si>ecialties ;  Ameri¬ 
can,  Majestic,  Universal  heating 
appliances  ;  Nat.  Metal  Mldg.  Co. ; 
Packard  transformers ;  Phillips 
Wire  Co. ;  Radiantlite  reflectors : 
Simplex  iron,  machs. ;  Union 
fuses. 

ELEC.  MAID  SHOP.  Portland - 

Laundryette  washer. 

ELEC.  MATERIALS  CO.,  San  Fran¬ 
cisco,  Los  A^igelea - G.  A  W. 

Elec.  Specialty  Co. ;  Ward  Leonard 
rheostats;  American  W.  P.  bare 
wire ;  Roller-Smith  instruments : 
Bates  steel  poles;  Sterling  exten¬ 
sion  arms ;  General  Devices  A 
Fittings  Co. ;  Barnes  A  Irving  ro¬ 
tary  hack  saws ;  Rome  magnet 
wire :  Templeton,  Kenly  pole 
jacks ;  T.  J.  Cope  conduit  rods. 

ELEC.  RWY.  A  MFRS.  SUP.  CO.. 
36-40  Second  St.,  San  Francisco 

- Overbaugh  A  Ayres  Mfg.  Co. ; 

Westinghouse  Elec.  A  Mfg.  Co. ; 
Stanley  A  Patterson ;  Free  Sew¬ 
ing  Machine  Co. ;  Irvingrton 
treated  papers,  cloths,  tapes ; 
Wilmington  Fibre  A  Specialty 
Co. ;  Apex  vacuum  cleaners ; 
Rotapex  washers ;  Westinghouse 
Mazda  lamps ;  Rome  Wire  Co. ; 
Anchor  Webbing  Co.  Four-in-One 
fixtures ;  Micabond  insulation. 
ELEC.  SALES  CO..  Los  Angeles, 

San  FVancisco,  Seattle - Auth 

telephones,  annunciators ;  Dia¬ 
mond  C  knife  switches,  safety 
switches :  Danbury  H  switches, 
cutouts ;  Diamond  H  switches,  re¬ 
ceptacles;  Kiliark  fuses:  Paulding 
switches,  sockets ;  Rattan  lock¬ 
nuts,  bushings;  Presto  hose 
clamps ;  Nu-Llfe  piston  ring  ex¬ 
panders;  Jifly  crank  pins;  Select- 
O-Phone  systems ;  Stromberg  time 
clocks ;  Utility  cardboard  A  linen 
shades ;  Vulcan  elec,  soldering 
irons ;  Keystone  fibre  cars,  cans, 
barrels. 

ELEC.  SERVICE  CO.,  Portland - 

Blue  Bird  washers. 

ELEC’L  SPECIALTY  CO..  525  Mar¬ 
ket  St,,  San  Francisco - Mica 

Insulator  Co. ;  Eugene  Munsell  A 
Co. ;  Barkelew  Elec.  Mfg.  Co. : 
Monarch  refillab'e  fuses ;  'Trenton 
Elec.  A  Conduit  Co.  ;  Bakelite- 
Dilecto  vulcanized  fibre,  conite; 
Corliss  Carbon  Co. ;  Reco  motors. 
ELLIS,  R.  G.,  636  Bush  St.,  San 

Francisco - American  heating 

devices. 

ENGLISH.  J.  C.,  CO..  Portland, 

Seattle,  Spokane - Apex  washing 

machines ;  Eureka  vacuum  clean¬ 
ers. 

FARNHAM.  CHARLES.  I.  W.  Hell- 

man  Bldg.,  Los  Angeles - G.  A 

W.  elec,  specialties ;  Delta  Star 
Elec.  Co. ;  Pacific  Elec.  Mfg.  Co. ; 
Schweitzer  A  Conrad ;  Morganlte 
brushes ;  Minerallac  Elec.  Co. 
FEDERAL  MACHINE  A  WELDER 
Co.,  817  Mission  St.,  San  FVan- 

cisco - Federal  elec,  welders. 

FEENAUGHTY  MACH.  CO..  309  E. 
Yamhill  St..  Portland - Whit¬ 

comb  locomotives. 

FIELDING.  HOWARD  H..  Boxton 

Bldg.,  Denver - Sirocco  fans, 

blowers. 

FLYNN,  F.  N..  Arizona  Club.  Phoe¬ 
nix - Colorado  Iron  Works  Co. : 

Remco  pipe,  tanks ;  Ohio  FHec.  A 
Controller  Co. ;  Permutit  Co. 
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FOBES  SUPPLY  CO.,  Portland. 

San  Francisco,  Seattle - Par- 

anite  wire ;  Chicago  Ins.  Wire  & 
Mfg.  Co.;  Walker  dishwasher; 
Westinghouse  Elec.  &  Mfg.  Co. ; 
Westinghouse  Mazda  lamps;  Uni¬ 
versal  household  app'.iances ;  Apex 
vacuum  cleaners ;  Eden  washing 
machines  ;  condulets  ;  Bryant  wir¬ 
ing  supplies ;  Free  sewing  ma¬ 
chines  ;  Central  Tube  Co.  conduit. 
FRANKLIN  SALES  CO.,  Denver 
- Allen-Bradley  control  appa¬ 
ratus  ;  Elec.  Service  Supplies  Co. 
FRISBIE  &  LENGEL,  Douglas 

Bldg.,  Loa  Angeles - Universal 

Metal  Spinning  &  Stamping  Co. ; 
Universal  Chain  Co. ;  Colonial 
Chandelier  Works  ;  B  i  1 1  m  o  r  e 
Lighting  Fixture  Co. ;  Berylite 
Rex-o-Lux  glassware ;  Elec.  Ap¬ 
pliances,  Ltd. 

GALIGHER  MACHINERY  CO..  101 
W.  2nd  South  St.,  Sait  Lake  City 

- Roebling’s  wire  rope ;  Quaker 

City  Riibber  Co. ;  Gould’s  power 
pumps ;  Carborundum  abrasives ; 
Lunkenheimer  valves ;  Clipper 
belt  lacers. 

GARLAND-AFFOLTER  ENGRG. 
CO..  Los  Angeles,  San  Francisco, 

Seattle - Moloney  transformers  ; 

Howell  motors  ;  Allen  -  Bradley 
control  apparatus ;  Union  Elec. 
Mfg.  Co. ;  Elec.  Machinery  Co. ; 
Elec’l  Engineers  Equip.  Co. ;  Peer¬ 
less  motors ;  Morganite  brushes. 
GENERAL  EQUIPMENT  CO..  12 

Natoma  St.,  San  Francisco - 

Chicago  watchmen’s  clocks. 
GENERAL  GAS  LIGHT  CO.,  768 

Mission  St.,  San  Francisco - 

Humphrey  arc  lamps. 

GENERAL  MACHINERY  CO.,  Spo¬ 
kane - Ingersoll-Rand  Co. ;  Cam¬ 

eron  pumps ;  Elms  hydraulic  ma¬ 
chinery. 

GEN’L  MCHY.  &  SUPPLY  CO., 
San  Francisco— Gandy  &  Dixie 
belting. 

GENER/iL  SUPPLIES.  LTD..  Al¬ 
berta,  Calgary,  Canada - G.  & 

W.  Elec.  Specialty  Co. 

GEORGE.  A.  F.,  Co..  INC.,  131-133 
No.  Los  Angeles  St.,  Los  Angeles 

- Lansing  wheelbarrows  ;  Yuba 

tractors ;  Rex  concrete  mixers. 
GLOBE  COMMERCIAL  CO.,  618 

Mission  St.,  San  Francisco - - 

Russell  Elec.  Co. ;  Supedo  hair 
waver ;  Menominee  motors,  fans  ; 
Domanco  irons ;  Sturdy  plugs ; 
Superior  water  heaters ;  Midget 
irons ;  Matchless  gas  lighter ; 
America  vacuum  cleaners  ;  Imix)rt 
Sales  Co. ;  Empire  transformers, 
toasters ;  Mueller  attachment 
plugs ;  Fitzall  universal  iron 
plugs ;  Drake  elec,  vibrators. 
GLOBE  ELEC.  CO.,  613  4th  Ave., 
Seattle— — Anyllte  sockets. 
GODFREY-JONES  CO..  L.  C.  Smith 

Bldg..  Seattle - Whitlock  heat 

exchangers. 

GORDON-FINKBEINER  CO.,  Port¬ 
land - Ingersoll-Rand  Co. ;  Cam¬ 

eron  pumps. 

GOSROW,  R.  C.,  Whitcomb  Hotel, 

San  Francisco - Pittsburgh  elec. 

furnaces. 

GOTTHEIM,  IRVING.  Colman 

Bldg.,  Seattle - McClintic-Mar- 

shall  Co. ;  Riter-Conley  steel 
equipment. 

GRAHAM-REYNOLDS  ELEC.  CO., 

300  E.  3rd  St.,  Los  Angeles - 

Crescent  insulated  wire ;  Over- 
baugh  &  Ayres  Mfg.  Co. 

GRAY.  GEO.  A..  CO.,  685  Mission 

St..  San  Francisco - Austin  line 

fittings ;  Antonia  wire  ;  Crescent 
wire ;  Hemco  Twin-lites ;  P.  &  S. 
wiring  devices ;  Dimalites ;  Wirt 
portables,  heating  pads ;  Wiremold 
molding. 

GT.  WESTERN  ENG.  &  SALES 

CO.,  Symes  Bldg.,  Denver - 

Republic  flow  meters. 

GREGORY,  S.  B..  679  Howard  St.. 

San  Francisco - Arrow  E  wiring 

devices ;  Canton  friction  tape ;  L. 
D.  splicing  compound. 
GUERNSEY.  R.  B.,  &  CO.,  Los  An¬ 
geles.  San  Francisco - Sirocco 

fans,  blowers ;  Republic  flow  me¬ 
ters. 


GUTE.  H.  J..  &  CO.,  160  Post  St.. 

San  Francisco - Bee- Vac  vacuum 

cleaners  ;  Handel  portable  lamps  ; 
Buffalo  elec.  i)ercolators ;  Auto¬ 
matic  elec,  irons ;  Wesix  heaters. 

HACKLEY,  P.  B..  626  Market  St.. 
San  Francisco - Whitcomb  loco¬ 

motives. 

HALLIDIE  MACHINERY  CO..  L. 

C.  Smith  Bldg.,  Seattle - Ridg- 

way  Dynamo  &  Engine  Co. ;  Con¬ 
veyors  Corp.  of  America;  Under- 
Feed  Stoker  Co.  of  America ;  Oil 
City  Boiler  Works  ;  Aldrich  Pump 
Co. ;  Wagener  Steam  Pump  Co. ; 
Deister  Concentrator  Co. 
HALLORAN  &  GOLCHER,  Sharon 

Bldg.,  San  Francisco - Wheeler 

condensers,  air  pumps ;  Hytor  air 
pumps  ;  Economy  steam  turbines ; 
Sims  Co.  heaters ;  Badger  spray 
nozzles,  air  washers. 

HARPER  &  REYNOLDS  CO..  Los 

Angeles - Columbian  rope. 

HARRIS.  A.  L.,  22  Battery  St.,  San 

Francisco - Springfield  water 

tube  boilers. 

HARRON,  RICKARD  &  McCONE, 

Los  Angeles,  San  Francisco - 

Acme  Machinery  Co. ;  Baker  Bros. ; 
Bullaid  Machine  Tool  Co. ;  Cin¬ 
cinnati  Bickford  Tool  Co. ;  Cin¬ 
cinnati  Milling  Machine  Co. ; 
Cleveland  Automatic  Machine  Co. ; 
Ingersoll  Milling  Machine  Co. ; 
Hilles  &  Jones ;  Landis  Tool  Co. ; 
Lodge  &  Shipley  Mach.  Tool  Co. ; 
Smith  &  Mills  Co.;  U.  S.  Elec’l 
Tool  Co. ;  Williams  Tool  Co. 
HARTWELL,  R.  M..  CO.,  329  E. 
2nd  St.,  Los  Angeles  Reeves 
wood  split  pulleys. 
HAZARD-GOULD  &  CO.,  631  Mar¬ 
ket  St..  San  Diego - U.  S.  mo¬ 

tors  ;  Gilgillan  elec,  drills ;  Buffalo 
elec,  blowers ;  Reeves  pulleys ; 
Martin  portable  pipe  bender. 
HENDERSON,  C.  F..  Call  Bldg., 
San  Francisco - Automatic  re¬ 

closing  circuit  breakers ;  Elec. 
Controller  &  Mfg.  Co. ;  Esterline 
graphic  instruments  ;  TTE  &  Ure- 
lite  breakers ;  Jewell  elec’l  instru¬ 
ments  ;  Kuhlman  transformers. 
HENDRIE  &  BOLTHOFF  MFG.  & 
SUP.  CO.,  1639  17th  9t..  Denver 

- D  u  m  o  r  e  motors,  grinders  ; 

Thor  pneumatic  tools ;  General 
Elec.  Co. ;  Laundryette  washing 
machines ;  Horton  ironing  ma¬ 
chines  ;  Clipper  belt  lacers ;  Hills- 
McCanna  Co. ;  Edison  Elec’l  Ap- 
p  1  i  a  n  c  e  Co.;  Chisholm-Moore 
hoists,  cranes;  Edison-Mazda 
lamps ;  Ohlo-'Tuec  vacuum  clean¬ 
ers  ;  Ohio  brass  material ;  Dodge 
pulleys ;  Elms  hydraulic  machy. ; 
Waage  elec,  heating  devices. 
HENDRY,  W.  R..  CO..  Hoge  Bldg., 

Seattle - Electro  Service  Co. ;  G. 

&  W.  elec,  specialties ;  Pacific 
Elec.  Mfg.  Co. ;  Whiting  cranes. 
HERBERTS  MACH.  &  SUP.  CO.. 

Los  Angeles.  San  Francisco - 

Hamilton  Mach.  Tool  Co. ;  Pitts¬ 
burgh  Machine  Tool  Co. ;  Foster 
Machine  Co.  turret  lathes ;  Cin¬ 
cinnati  Shaper  Co. ;  Gin,  Gear 
Cutting  Machinery  Co.  gear  cut¬ 
ters  ;  Blomquist-Eck  Machine  Co. 
boring  mills ;  Wilmarth  &  Mer¬ 
man  Co. ;  Mueller  Machine  Tool 
Co. ;  U.  S.  Machine  Tool  Co. ; 
Modem  Tool  Co. ;  Dodge  pulleys  ; 
Duxbak  belting. 

HERR  RUBINCAM  SUPPLY  CO., 
U.  S.  National  Bank  Bldg.,  Den¬ 
ver - Pacific  tank,  pipe. 

HERZOG  ELEC.  &  ENGRG.  CO.. 
172  Stuart  9t.,  San  Francisco 

- Morganite  brushes ;  De  Laval 

turbines,  oil  purifiers ;  pumps ; 
Carlisle  &  Finch  searchlights ; 
Matthews  automatic  lighting  sets. 
HEXTER  &  CO.,  Portland— Char¬ 
ter  Oak  stoves. 

HEYMAN  WEIL  CO..  San  Fran¬ 
cisco - Grinnell  washing  ma¬ 

chines. 

HIBBARD,  ALEX.,  INC.,  E.  &  C. 

Bldg.,  Denver - —Gill  Glass  Co.. 

Inc. ;  Triangle  armored  conduct¬ 
ors,  flexible  steel  conduit ;  Ki'lark 
fuses,  electrolets ;  B-T  fans,  blow¬ 
ers  ;  Rockbestos  cord,  wire ;  Real 
universal  iron  plug. 


HILLMAN.  C.  KIRK.  638  First  Ave. 

South,  Seattle - Elec.  Machinery 

Co. ;  Roth  motors,  dynamos. 
HOADLEY,  P.  L.,  609  Seaboard 
Bldg.,  Seattle - Stanley  &  Pat¬ 

terson  signal  apparatus ;  Monarch 
refiliable  fuses ;  Polarlite  illumin¬ 
ated  signs. 

HOFFIUS  FERRIS  EQUIP.  CO.,  S. 

17  Washington  St.,  Spokane - 

Rex  Concrete  mixers ;  O.  &  S. 
hoists ;  Novo  gasoline  hoists ; 
Mundie  air  compressors ;  Erie 
steam  shovels  ;  Gardner  compres¬ 
sors  ;  Universal  rock  crushers; 
Anderson  oil  engines ;  Insley  con¬ 
crete  chutes ;  Lima  Locomotive 
Co. ;  Blaw  forms. 

HOLABIRD  ELEC’L  CO.,  Los  An¬ 
geles,  San  Francisco - Ohio  brass 

insulators. 

HOLBROOK.  MERRILL  &  STEl- 
90N,  Los  Angeles,  San  FYancisco 

- Lux  elec,  lamps ;  Washkosh 

washing  machines ;  Simplex  Elec. 
Heating  Co. ;  Edison  Elec.  Appli¬ 
ance  Co. ;  Standard  Stamping  Co. 
HOLDEN.  CHAS.  F.,  Barclay  Block, 

Denver - Milton  bolts  &  nuts. 

HOLLEY-MASON  HDWE.  CO.,  Spo¬ 
kane - C  barter  Oak  stoves  ; 

Drake  lock  nuts ;  G.  &  K.  leather 
products ;  Horton  elec,  washers ; 
Gandy  &  Dixie  belting. 
HOLLOWAY.  CHAS.,  JR..  10th  & 

Bryant  Sts.,  San  Francisco - - 

Truscon  steel. 

HOLMAN,  AL,  &  CO.,  1421  Connec¬ 
ticut  St..  Los  Angeles - Chicago 

watchmen’s  clocks. 

HOLT  BROS.,  914  Folsom  St..  San 

Francisco - Jewell  belting. 

HONEYMAN  HDWE.  CO.,  Portland 

- Coffield  washers. 

HORN,  WM.  P.,  CO.,  Rialto  Bldg., 

San  Francisco^ - Canfield  tape ; 

Skinner  chucks  ;  Q  u  i  c  k  1  a  m  p 
wrenches ;  U.  S.  Copper  Products 
Co. ;  Perfection  steam  specialties  ; 
Square  G  pipe  fittings. 

HOWARD- COOPER  CORP.,  260  E. 

Water  St.,  Portland - Austin 

cube  mixers. 

HOWARD,  M..  Monadnock  Bldg., 

San  FVancisco - Williams  drop 

forged  tools  &  forgings. 

HUGHSON  &  MERTON.  INC.,  Den¬ 
ver,  Los  Angeles,  Portland.  San 

Francisco - Gleason  Tiebout 

glassware ;  Eagle  Mfg.  Co. ;  Em¬ 
pire  Stpg.  &  Metal  Spg.  Co. ;  Lib¬ 
erty  Lamp  &  Shade  Co. ;  Baco 
Carbon  Arc  Soderwand. 

ILLINOIS  ELEC.  CO.,  261-263  So. 

Los  Angeles  St.,  Los  Angeles - 

Apex  cleaners ;  Rotapex  washers ; 
Ravencore  rubber  covered  wire ; 
Bryant  Elec.  Co. ;  National  Metal 
Molding  Co. ;  Loxon  lamp  guards  ; 
Jefferson  Elec.  Mfg.  Co. ;  Pitts¬ 
burgh  rigid  conduit ;  Daylo  ma¬ 
terial  ;  Columbia  dry  batteries ; 
Chicago  Flise  Mfg.  (^. ;  Peerless 
Mazda  lamps;  Union  refiliable 
fuses :  Westinghouse  Elec.  &  Mfg. 
Co. ;  Free  sewing  machines. 

IND.  CORDAGE  CO..  LTD.,  Van¬ 
couver - Plymouth  rope. 

IND.  PNEUMATIC  TOOL  CO.,  61 

Fremont  St.,  San  Francisco - 

Thor  pneumatic  tools. 

INTER  -  MOUNTAIN  ELEC.  CO.. 
Salt  Lake  City — -  Chisholm-Moore 
cranes,  hoists ;  Free  sewing  ma¬ 
chines. 

INTERMOUNTAIN  SALES  CO,. 

801  Interstate  Bldg.,  Denver - 

Cadillac  cleaners,  blowers. 
JACKSON,  J.  M.,  320  Market  St., 
San  Francisco — Hartford  machine 
screws  and  garage  pumps. 
JOHNSON.  W.  L.,  70  Fremont  St.. 

San  Francisco - Walsh  &  Weide- 

ner  boilers. 

JOHN.SON.  JOSEPH,  &  G.  M.  JOS- 

SELYN  &  OO.,  San  Francisco- - 

Plymouth  rope. 

JONES,  ’THE  C.  H.  CO..  Newhouse 

Bldg.,  Salt  Lake  City - Lake- 

wood  Engrg.  Co. ;  Chain  Belt  Co. ; 
Diamond  Rubber  Co. ;  Buda  Co. ; 
Geo.  Haiss  Mfg.  Co. ;  Keller  Pneu¬ 
matic  Tool  Co.  ;  Omaha  Steel 
Works ;  U.  S.  C.  I.  Pipe  &  Fndry. 
Co. ;  Concrete  Engrg.  Co. ;  L. 
Sonneborn  Sons,  Inc. 


KAUFMAN  CO.,  327  W,  2nd  St., 
Los  Angeles - Retherford  light¬ 

ing  fixtures ;  Martin  portable  vise 
stands. 

KEDSIE,  A.  S.,  Williams  Bldg.,  San 
Francisco — —Pittsfield  Machine  & 
Tool  Co. 

KEELER,  WHITE  CO.,  609  Mission 

St.,  San  Francisco - Appleton 

Elec.  Co.  Unilets;  Clifton  Mfg. 
Co. ;  Buss  fuses ;  Beldenite  lamp 
cord,  sleeving ;  C.  E.  FVanche  & 
Co.;  Bull  Dog  knife  switches; 
Ward  Elec.  Co. ;  Ettco  flexible 
conduit,  armored  cable ;  Murdock 
wireless  apparatus ;  Blake  Signal 
&  Mfg.  Co. ;  Samson  Elec.  Co. ; 
Henry  Cole  &  Co. ;  National  por¬ 
celain  knobs  &  tubes  ;  Arrow  bell 
transformers. 

KEI’THLEY,  E.  A.,  Rialto  Bldg., 
San  Francisco- - Central  Foun¬ 

dry  Co. ;  Sanitary  plumbers’  brass 
goods ;  F.  &  K.  plumbers'  wood¬ 
work  ;  Canfield  rubber  goods ;  Da¬ 
vis  steam  si>ecialties  ;  S  X  steam 
fittings  ;  Atwood  valves  &  piping  ; 
Milwaukee  brass  spec. 

KINDER,  JAMES  F.,  606  Concord 
Bldg.,  Portland  —  Casey-Sheldon- 
Foster  appliances. 

KISER,  ACKERMAN,  GARDNER 
CO.,  Boise,  Butte,  Salt  Lake  City 

- Ajax  wiring  devices ;  Apex 

ironing  &  washing  machines. 
KITSON,  F.  C..  Hobart  Bldg.,  San 
Francisco - Powers  temp,  con¬ 

trol  app. 

KLENCK,  F.  J..  CO..  66  New  Mont¬ 
gomery  St..  San  Francisco - 

Waterbury  bra.ss  goods ;  Super- 
seasoned  fibre ;  Peerless  insulation. 
KLUGE.  ARNO  A..  638  S.  Figueroa 
St.,  Los  Angeles - Acme  trans¬ 

formers. 

KRANEFIELD,  P..  1707  Franklin 

St.,  Denver - Shepard  Electric 

Crane  &  Hoist  Co. 

KYLE.  W.  B.,  Call  Bldg.,  San 

Francisco - McClintic-Marshall 

Co. ;  Rlter-Conley  steel  equipt. 

L.  &  M.  SALES  CO..  1127  Lillian 
Way,  Los  Angeles - Arnold  vi¬ 

brators. 

LANDES  &  CO.,  Salt  Lake  City 

- Rex  concrete  mixers,  screens, 

conveyors ;  P.  &  H.  cranes,  hoists. 
LANYON,  S.  HERBERT.  New  Call 

Bldg.,  San  Francisco - Sunbeam 

turbo-generators,  head'ight  cases  ; 
Ix)mbard  governors ;  Everett  re¬ 
sistance  units;  Whall  fibre;  Wm. 
B.  Pollock  Co.;  Calif.  Metal  En¬ 
ameling  Co. ;  Detrick  arches. 
LEAHY  MFG.  CO.,  180  E.  8th  St., 

Los  Angeles - Pllbrico  jointless 

fire  brick. 

LEWIS.  A.  T..  &  SONS  CO..  Den¬ 
ver - Eureka  vacuum  cleaners. 

LEWIS  &  WATTS.  L.  C.  Smith 

Bldg.,  Seattle - Republic  flow 

meters. 

LINDROOTH,  SHUBART  &  CO.. 

Boston  Bldg.,  Denver - Link-Belt 

conveying  machinery ;  Goodman 
Mfg.  Co. ;  Ridgway  motor-gen¬ 
erator  sets ;  Manierre  box  car 
loaders. 

LINDSTROM,  A.  S..  619  Calif.  St.. 

San  Francisco - Elec.  Furnace 

Construction  Co. ;  Dudlo  magnet 
wire,  coils ;  Trackless  train  trac¬ 
tors  :  Ohio  lifting  magnets  ;  Pack¬ 
ard  transformers  ;  Abolites  ;  High 
Duty  magnetic  pulleys,  separators. 
LINK  -  BELT  NORTHWF.ST  CO  . 

Portland.  S  e  a  1 1 1  e - Link-Belt 

Co. ;  Reeves  Pulley  Co.  ;  American 
Pulley  Co. ;  Columbia  Steel  & 
Shafting  Co. ;  Hyatt  roller  bear¬ 
ings. 

LINK-BELT  PACIFIC  CO..  168 
Second  St.,  San  Francisco —  - 
Link-Belt  Co.  ;  Hyatt  roller  bear¬ 
ings  ;  American  Pulley  Co. ;  T.  B. 
Woods  Sons  Co. 

LIPPINCOTT,  BEALL  &  CO.,  Den¬ 
ver,  Los  Angeles,  San  Francisco, 

Seattle - Boston  Woven  Hose  A 

Rubber  Co. ;  Penberthy  Injector 
Co. :  Detroit  Twist  Drill  Co. ;  L. 
P.  Degen  Belting  Co. ;  Kelly  & 
Jones  Co.  ;  St.  Louis  Malleable 
Casting  Co. 
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LI9TENW ALTER  A  GOUGH.  INC., 

328  E.  Third  St.,  Lob  A.ngeles - 

Royal  vacuum  cleaners  ;  Blue  Bird 
clothes  washers ;  Davis  sewing 
machines  ;  Estate  ranges  ;  Johns- 
Manville.  Inc. ;  Youngstown  Sheet 
A  I'ube  Co. ;  Condulets ;  Rome 
wire ;  Trumbull  switches  ;  Shelby 
lamps;  Bryant  Elec.  Mfg.  Co.; 
Duracord ;  Benjamin  reflectors, 
plugs. 

LLOYD,  ALVIN  T.,  Monadnock 

Bldg.,  San  Francisco- - Northern 

elec,  irons,  curling  irons ;  White- 
light  Elec.  Co. 

LOGGERS  &  CONTR.  MACH.  CO., 

70  4th  St.,  Portland - Rex  con¬ 

crete  mixers,  screens,  conveyors. 
LUSHER.  J.  W..  Denham  Bldg., 

Denver - Godfrey  Conveyor  Co. 

MAIRE,  GEO.  H.,  910  First  Ave., 

South,  Seattle - Killark  fuses. 

MARLIN,  R.  T..  Sweeney  Bldg., 
Denver— — Wayne  pumps  &  tanks. 
MANGRUM  A  OTTER.  San  Fran¬ 
cisco - General  Ry.  Signal  Co. 

MARINE  ELEC.  CO.,  San  Fran¬ 
cisco - Diehl  elec.  fans. 

MARINE  ELEC.  SHOP,  62  Marion 
St.,  Seattle - Eck  dynamos,  mo¬ 

tors. 

MARSHALL-WELLS  CO.,  Portland, 

Seattle,  Spokane - C  h  i  s  h  o  m- 

Moore  cranes,  hoists ;  Clipper  belt 
lacers ;  General  Ry.  Signal  Co. ; 
Chicago  watchmen's  clocks ;  Any- 
lite  sockets,  regulators. 

McCALL,  J.  E.,  407  E.  54th  St.. 
Portland — — Ilg  blowers,  fans,  ex¬ 
hausters. 

McCRACKEN,  J..  CO.,  Blake-Mc- 

Fall  Bldg.,  Portland - B  1  a  w  - 

Knox  steel  products. 

McKENNEY,  W.  F..  CO..  Portland 

- Thor  pneumatic  tools. 

McKesson,  R.  F.,  1055  Market  St.. 

San  Francisco - Charter  Oak 

stoves ;  Globe  stoves ;  Matthews 
Banner  gas  ranges ;  De  Voto 
Lamp  Shade  Co. 

McMillan,  john  w..  443  so.  los 

Angeles  St.,  Los  Angeles- 
Northwestern  motors,  dynamos. 
MEAD.  H.  K..  Board  of  Trade  Bldg., 
Portland - -Whitlock  Heat  Ex¬ 

changers. 

MEESE  A  GOTTFRIED  CO..  Los 
Angeles,  Portland,  San  Francisco, 

Seattle - Gilbert  wood  pulleys  ; 

American  steel  pulleys ;  Cumber¬ 
land  shafting ;  Rex  buckets,  col¬ 
lars  ;  Standee  set  screws ;  M.  &  G. 
power  trans.,  elev.,  convey,  mach. 
MERRILL  CO.,  C.  of  C.  Bldg., 

Portland - Hardinge  watchmen’s 

clocks. 

MEYBERG,  LEO  J.,  CO..  428  Mar¬ 
ket  St..  San  Francisco - General 

radio  instruments ;  Brandes  radio 
telephones ;  Pacent  radio  siiecial- 
ties ;  Chelsea  radio  condensers ; 
Acme  radio  transformers. 

MILLER.  EDWARD,  A  CO..  How¬ 
ard  A  New  Montgomery  Sts.,  San 

Francisco - Miller  fixtures  and 

lamps. 

MINE  A  SMELTER  SUP.  CO..  Den¬ 
ver,  Salt  Lake  City - Standee 

hollow  set  screws  ;  Johns-Manville 
elec’l  materials ;  Ball  engines ; 
Edw.  R.  Ladew  belting ;  Curtis 
compressors;  Goulds.  Krogh 
pumps ;  Crescent  wood-working 
mach. ;  Cochrane  feed  water  heat¬ 
ers.  water  softeners ;  Sun-Ray 
heating  pads ;  Lunkenheimer 
valves ;  Royal  waste ;  Norton 
wheels,  grinding ;  South  Bend 
Lathe  Co. ;  Free  sewing  machines. 
MODERN  APPLIANCE  CO..  Port¬ 
land,  Spokane - Delco  lights. 

MODERN  UTILITIES.  LTD.,  350 

Water  St.,  Vancouver - Delco 

lights. 

MONTANA  ELEC.  CO.,  60  E. 

Broadway,  Butte  - - Red  Spot 

lighting  spec. ;  Universal  heating 
appl. ;  Eureka  vacuum  cleaners ; 
Thor  washing  machines  ;  Westing- 
house  Elec.  A  Mfg.  Co. ;  Westing- 
house  lamps ;  Anaconda  wire ; 
Kellogg  telephones ;  Perfecl-te  fix¬ 
tures  ;  American  wire ;  Free  sew¬ 
ing  machines. 


MOORE  A  CO..  CHAS.  C.,  San 
Francisco,  Los  Angeles,  Salt  Lake 
City,  Seattle,  Tucson— — Moore  oil 
regulating  systems ;  Hamilton-Cor- 
liss  engines ;  Fleming-Harrisburg 
engines ;  Ideal  engines ;  Wheeler 
condensers ;  Green  fuel  economiz¬ 
ers  ;  Griscom-Russell  heaters, 
evaporators  ;  Cochrane  water  heat¬ 
ers,  separators ;  Lagonda  tube 
cleaners ;  Leslie  valves ;  Copes 
regulators,  governors ;  Turner  oil 
filters  ;  Spray  cooling  ponds  ;  Dia¬ 
mond  soot  blowers ;  Babcock  A 
Wilcox  Co. 

MORE  ELEC.  CO.,  Gas  A  Elec. 

Bldg.,  Denver - Jewell  instru¬ 

ments. 

MORGAN  -  ADAMSON  -  TANNER 
CO.,  Templeton  Bldg.,  Salt  Lake 

City - Lakewood  Engineering 

Co. 

MORRIS.  GEO.  B.,  Security  Bldg., 
Los  Angeles — — Revolvator  porta¬ 
ble  elevators ;  Shepard  cranes, 
hoists ;  Brosius  grab  buckets, 
charging  machines. 

MORRELL.  A.  M.,  247  Mission  St.. 

San  Francisco - Hoyt’s  Flint- 

stone  belting. 

MOSSMAN,  JOS.  B.,  Dooly  Bldg., 

Salt  Lake  City - Cameron 

pumps ;  Ingersoll-Rand  compres¬ 
sors.  drills ;  Little  David  pneu¬ 
matic  tools ;  Price  oil  engines. 

MOTOR  SUPPLY  CO..  Phoenix - 

Pyrene  fire  extinguishers. 
MOUNTAIN  ELEC.  CO.,  1619  Glen- 

arm  Place,  Denver - Anylite 

sockets,  regulators. 

MOUNTAIN  STATES  MACH.  CO.. 
U.  S.  National  Bank  Bldg..  Den¬ 
ver - Midwest  pumps ;  Moloney 

transformers. 

MUESSEL,  G.  A..  1733  Westlake 

Ave.  North,  Seattle - Truscon 

metal  lath,  reinforcing  bars,  steel 
sash,  curb  bar. 

MUNNELL  A  SHERRILL,  40  First 

St.,  Portland - Pioneer  rubber 

hose  A  belting. 

MURPHY.  W.  F..  416  17th  St..  Den¬ 
ver - Elec.  Machinery  Co. :  Kim¬ 

ble  motors,  blowers,  fans ;  Martin 
rotary  converters,  A.  C.  motors. 
MUSGRAVE.  H.  J.,  49  Geary  St., 
San  Francisco —  Hartford  time 
switches. 

MYERS  A  SCHWARTZ.  76  New 
Montgomery  St.,  San  Francisco 
- Connecticut  telephones  ;  Pitts¬ 
burgh  mirrored  reflectors ;  Killark 
fuses,  electrolets ;  Esrobert  porta¬ 
bles  ;  Red  Devil  lamp  coloring ; 
Eagle  lamps,  shades ;  Advance 
lamps,  shades ;  Breeze  armored 
cable ;  Lowell  wire,  cord. 

NEW  ENGLAND  ELEC.  CO..  Den¬ 
ver - Crescent  insulated  wire. 

NICHOLSON.  T.  B..  748  Harvard 

Blvd.,  Los  Angeles - Austin  cube 

mixers. 

NIXON-KIMMEL  CO.,  S.  167  Wall 
SH.,  Spokane - Moloney  trans¬ 

formers  ;  Edison  storage  batteries  ; 
Century  motors,  fans ;  Robbins  A 
Myers  motors,  fans;  Van  Dorn 
elec,  drills  ;  Batterman-Truitt  ven¬ 
tilating  apparatus ;  Jewell  instru¬ 
ments  ;  Dumore  motors,  drills, 
grinders. 

NORTH  COAST  ELEC.  CO..  Port¬ 
land - Crescent  insulated  wire; 

Estate  elec,  ranges ;  Johns-Man¬ 
ville  elec,  materials ;  Overbaugh 
A  Ayres  Mfg.  Co. 

NORTHERN  ELEC.  CO..  LTD.. 

Vancouver  -  Cutler-Hammer 

control  devices. 

NORTHWEST  APPLIANCE  CO.. 

Seattle - Blue  Bird  washers. 

NORTHWESTERN  ELEC.  CO..  416 

17th  St.,  Denver - Martin  rotary 

converters,  motors. 

OEHME.  E.  C..  2016  Woolsey  St.. 
Berkeley - Interior  Lamp  &  Fix¬ 

ture  Works. 

O’FALLON,  M.  J..  SUPPLY  CO.. 
Denver - Columbian  rope  ;  Mar¬ 

tin  portable  pipe  bender. 

OSGOOD  A  HOWELL,  Wells  Fargo 

Bldg.,  San  Francisco - Nicholson 

files ;  Pexto  machines,  tools. 
OSTIGUY,  GEO.,  1620  14th  St.. 
Seattle - American  heating  de¬ 

vices. 


OTIS,  W.  I..  Rialto  Bldg.,  San  Fran¬ 
cisco - Square  D  switches. 

PACIFIC  MILL  &  MINE  SUP.  CO.. 
Los  Angeles,  Portland,  San  Fran¬ 
cisco - Ruboil  A  Balata  belting  ; 

Clipper  belt  lacers ;  Cocheco  lace ; 
Valqua  products. 

PACIFIC  NET  A  TWINE  CO..  1213 

Western  Ave.,  Seattle - Carlisle 

A  Finch  marine  engines,  search¬ 
light  projectors  ;  Plymouth  rope. 
PACIFIC  SARES  CO.,  718  Mission 

St.,  San  Francisco - Allmur  elec. 

stoves. 

PACIFIC  STATES  ELEC.  CO.,  Los 
Angeles,  Oakland.  Portland.  San 

Francisco,  Seattle,  Spokane - 

Anaconda  Copper  Mining  Co. ; 
Crouse-Hinds  Co. ;  Edison  electric 
appis.  ;  Edis.  Mazda  lamps ;  Elec. 
Vacuum  Cleaner  Co.  ;  (Orange¬ 
burg)  fibre  conduit;  General  Elec, 
wiring  devices ;  Hemingray  Glass 
Co. ;  Holophane  Glass  Co.,  Inc. ; 
Hubbard  A  Co.  Hurley  Machine 
Co. ;  Illinois  Wire  &  Cable  Co. ; 
Ivanhoe  Regent  Works ;  Locke  In¬ 
sulator  Mfg.  Co. ;  Sprague  Elec. 
Works. 

PACIFIC  STATES  RUBBER  CO.. 

Portland - Hyatt  roller  bearings. 

PACIFIC  TOOL  A  SUPPLY  CO., 
San  Francisco —  Chisholm-Moore 
hoists,  cranes. 

PALMER,  C.  A..  Seattle - Eclipse 

vacuum  cleaners. 

PANAMA  LAMP  &  COM.  CO..  696 

Mission  St.,  San  Francisco - 

Ostrander  sockets,  shades :  Tung- 
Sol  lamps  ;  Panama-Lite  fixtures  ; 
Victory  elec,  iron  ;  Thermo  drink 
mixers  ;  Plugall  plugs  ;  Com’l  en¬ 
closed  fuses  ;  Atlas  fuses  ;  National 
switches  ;  Beaver  switches ;  Betts 
A  Betts. 

PARKER.  HECKERT  L..  New  Call 

Bldg.,  San  Francisco - Faraday 

gongs,  fire  alarms,  bank  protec¬ 
tion  system  ;  P.  R.  bells,  buzzers  ; 
DeVeau  telephones,  hospital  sig. 
system  ;  Patterson  floor  boxes,  an¬ 
nunciators  ;  Clark  extension  reels  ; 
Conneaut  metallic  packing :  S-M 
marine  fittings;  Big  Wonder 
boiler  skimmers ;  Hoiie  insulating 
tape ;  Chicago  Mica  Co. ;  Sepco 
automatic  elec,  heating  devices. 
PARKER.  J.  H..  INC.,  San  Fran¬ 
cisco - General  Porcelain  Co. ; 

Union  insulators ;  K  B  loom  fas- 

tanm. 

PATTERSON.  M.  F..  DENTAL 
SUPPLY  CO..  Cobb  Bldg.,  Seattle 

- Oliver  lathes ;  Ritter  lathes, 

engines ;  Electro  Dental  distribut¬ 
ing  panels;  S.  S.  White  engines, 
units ;  Victor  X-ray  machines. 
PEARSE,  JULIUS,  FIRE  DEPT. 
SUP.  CO.,  Jacobsen  Bldg.,  Den- 

ver - Hardinge  watchmen’s 

clocks. 

PEERLESS  PACIFIC  CO.,  68  Front 
St..  San  Francisco - Martin  por¬ 

table  pipe  bender. 

PEIR.  A.  H.,  CO..  Higgins  Bldg., 
Los  Angeles - Lincoln  e'ec.  weld¬ 

ing  equipt. :  Rego  oxy-acetylene 
welding  equipt. ;  Canada  calcium 
carbide ;  Electrolabs  electrolytic 
oxygen  A  hydrogen  plant. 

PELS.  LOUIS  E.,  618  Mi.ssion  St.. 

San  Francisco - King  wa'^hing 

machines. 

FERINE  MACHINERY  CO..  Seattle 
-  Thor  pneumatic  tools. 
PELTON  WATER  WHEEL  CO.. 
19th  and  Harrison  Sts.,  San  Fran¬ 
cisco  -Kellogg  hammer  forge 
welded  pipe ;  Pelton  hydraulic  tur¬ 
bines.  pumps. 

PHILLIPS.  G.  W..  Colorado  Bldg.. 

Denver - Truscon  steel. 

POINDEXTER  ELEC.  SUP.  CO.. 

Denver - Collyer  insulated  wire. 

POMEROY,  J.  G..  San  Fernando 
Bldg.,  Los  Angeles —  Loxon  wire 
guards  ;  Levolier  sockets  ;  Austin 
conduit  boxes ;  Edwards  bells,  an¬ 
nunciators  ;  Standard  bell-ringing 
transformers. 

POOLE  ELEC.  CO..  1208  4th  Ave., 
Seattle - Arnold  vibrators  ;  Eu¬ 

reka  vacuum  cleaners. 
POPPLETON.  R.  R..  Portland. 
Seattle - Century  Elec.  Co. 


PORTER  SADDLE  &  HARN.  CO. 
Phoenix - Plymouth  rope.  • 

POWER  PLANT  ENGRG.  CO.,  L. 

C.  Smith  Bldg.,  Seattle - Plib- 

rico  jointless  fire  brick. 

POWERS  HEAT  REGULATING 
CO.,  629  S.  Grand  Ave.,  Los  An¬ 
geles - P  o  w  e  r  s  temp,  control 

app. 

PRATT,  GILBERT  CO.,  Phoenix 

- Blaw-Knox  steel  products. 

FREER  TOOL  A  SUPPLY  CO., 

Portland - Drake  lock  nuts. 

PREMIER  ELEC.  DISTR.  CO..  610 

15th  St.,  Denver - Aiiex  ironing 

&  washing  machines. 

PREMIER  SERVICE  CO.,  316  Ma¬ 
son  St.,  San  Francisco- - Premier 

vacuum  cleaners. 

PRICE.  W.  MONTELIUS,  CO.,  624 

Eirst  Ave.  South.  Seattle - Elec. 

Controller  A  Mfg.  Co. ;  Sundh 
Elec.  Co.:  Northwestern  Elec.  Co. ; 
Roller-Smith  Co.  ;  Emerson  Elec. 
Mfg.  Co. ;  U.  9.  Light  A  Heat 
Corp. :  Monitor  Controller  Co. 
PUGET  SOUND  MCHY.  DEPOT. 

Seattle - Gandy  A  Dixie  belting. 

PURDON,  ARTHUR.  Newhouse 
Bldg.,  Salt  Lake  City — —Elec’l 
Engineers  Equipt.  Co. ;  Ideal 
power  apparatus ;  Moloney  trans¬ 
formers. 

REIMAN  WHOLESALE  CO..  224- 

228  E.  Third  St.,  Los  Angeles - 

Arrow  E  materials ;  American 
Wiremold  Co. ;  Appleton  unilets  ; 
Bussman  fuses ;  Cutler-Hammer 
products  :  Lional  Elec.  Co.  trains.  ; 
Nilco  lamps ;  National  X-ray  re¬ 
flectors  :  Ray-O-Lite  flashlights, 
batteries  ;  Robbins  &  Myers  fans  ; 
Solar  lighting  units ;  Safety  Ex. 
Op.  switches ;  Torrington  vacuum 
cleaners ;  Twin-lite  plugs  ;  Buck¬ 
eye  conduit;  Waage  elec,  heating 
devices. 

REPUBLIC  SUPPLY  CO.,  Los  An¬ 
geles  - Chisho!m-Moore  hoists, 

cranes. 

RICHARDS.  J.  LEE,  180  New 
Montgomery  St.,  San  Francisco 
-  -Easy  washing  machines ; 
Whirlpool  dish  washers ;  Capital 
ironing  machines. 

RICHMOND,  F.  C.,  MACH.  CO.. 
Salt  Lake  City - Chicago  pneu¬ 

matic  tools ;  American  conveyors, 
carriers,  buckets ;  Dodge  pulleys. 
RIDDELL,  A.  C.,  Los  Angeles,  San 

Francisco - Ajax  wiring  devices. 

RINGE,  W.  H.,  16  Calif.  St.,  San 

Francisco - Shepard  cranes, 

hoists. 

RIX  COMP.  AIR  &  DRILL  CO.. 
409-411  E.  Third  St..  Los  Angeles 
- Thor  pneumatic  tools  ;  Gard¬ 
ner  pumps,  governors,  compres¬ 
sors  :  Rix  compressors ;  Cochise 
rock  drills ;  Guaranteed  Visible 
gasoline  pumps. 

ROBBINS  A  MEYER.  Rialto  Bldg.. 

San  Francisco - Robbins  &  Meyer 

elec’l  equip. 

ROBLING,  DAVID  T..  408  16th  St., 

Denver - Scientific  Heater  Co. 

RODMAN.  J.  G..  633  Howard  St.. 

San  Francisco - Wayne  pumps 

and  tanks. 

ROLPH,  MILLS  A  CO.,  Los  An¬ 
geles,  Portland,  San  Francisco, 

Seattle - Pennsylvania  solid  wire 

glass. 

RUDER,  C.  H.,  Hearst  Bldg.,  San 

Francisco - Hydraulic  Steelcraft 

Co. 

SALT  LAKE  HDWE.  CO.,  So.  main 

St.,  Salt  Lake  City - Telsmith 

crushers  ;  Western  Diesel  engines  ; 
American  woodworking  machin¬ 
ery  ;  Lodge  &  Shipley  lathes  ;  Mon¬ 
arch  lathes :  Cincinnati  planers, 
milling  machines,  boring  mills ; 
Gould  A  Eberhardt  shapers :  Cin- 
cinnatl-Bickford  radial  drills; 
Warner  A  Swasey  screw  ma¬ 
chines  ;  Heald-Norton  grinders  r 
Bullard  turret  lathes  :  Gisholt  tur¬ 
ret  lathes  ;  Landis  bolt  machines  ; 
Wheland  saw  mills ;  Brownell 
boilers ;  De  Laval  pumps  ;  Aldrich 
pumps :  Deming  pumps :  Hills- 
McCanna  Co. ;  Denver  Engrg. 
Works  Co. ;  Horton  elec,  wa.shers. 
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SANFORD  BROS.,  Monadnock 

Bldg.,  San  Francisco - Federal 

Mfg.  Co. 

SAN  FRANCISCO  COMP.  AIR  CL. 
CO.,  399  Sutter  St.,  San  Fran¬ 
cisco - Tuec  stationary  &  por¬ 

table  vacuum  cleaners ;  Ohio-Tuec 
portable  cleaners ;  Cadillac  porta¬ 
ble  cleaners:  Duntley  Twin  Pump 
cleaners. 

SCHIEREN,  CHAS.  A.,  CO..  Den¬ 
ver.  Salt  Lake  City,  San  Fran¬ 
cisco - Duxbak  belting:. 

SCHOLLER,  J.  H..  367  Spring:  St.. 

Los  Angeles - Paine  expansion 

bolts. 

SCHWAB.  GUSTAV,  4719  Ygnacio 

Ave.,  Oakland - Scientific  Heater 

Co. 

SCHWABACKER  HDWE.  CO.. 
Seattle - Cadillac  cleaners,  blow¬ 

ers  ;  Waage  elec,  heating  devices. 

SCOTT  ELEC.  CO.,  6th  and  Oak 

Sts.,  Portland - Horton  ironing 

machines ;  Cataract  washing  ma¬ 
chines. 

SCOVEL  IRON  STORES  CO..  San 
Francisco,  Los  Angeles,  Seattle-— 
Willey  elec’l  driven  tools. 

SEARLES.  MAILLER.  Rialto  Bldg., 
San  Francisco - Mathews  grav¬ 

ity  carriers ;  Cowan  lift  trucks  ; 
Economy  tiering  machines  ;  Brown 
portable  elevators,  conveyors :  Du¬ 
rant  productimeters ;  Industrial 
elec,  trucks. 

SEATTLE  BELTING  &  SUPPLY 
CO.,  314  Occidental  Ave.,  Seattle 
- Republic  Rubber  Co. :  Ameri¬ 
can  Steel  Purlley  Co. :  Clipper  belt 
lacers. 

SEATTLE  ELEC.  WASH.  CO., 
Seattle - Horton  ironers. 

SEATTLE  ELEC’L  SUPPLY  CO.. 

609  Pine  St..  Seattle - Coffield 

washers. 

SEATTLE  HDWE.  CO.,  Seattle - 

Universal  washing  machine ; 
Laundry  Queen  washing  machine ; 
Wash  Kosh  washing  machines ; 
Universal  appliances ;  Bestov  ap¬ 
pliances  :  Black  &  Decker  elec, 
drills  :  U.  S.  Elec’l  Tool  Co. ;  Du- 
more  drills,  grinders ;  Hotpoint 
appliances. 

SELLER,  M..  &  CO.,  Portland,  Spo¬ 
kane - Doyle  flashlights  ;  Univer¬ 

sal  heating  devices  ;  Bee  cleaners ; 
Hamilton-Beach  motors  :  New  Life 
vibrators ;  Sew  E  Z  sewing  ma¬ 
chine  motors :  Sunbowl  heaters ; 
Dexter  washing  machines. 

SHAILER.  N.  F.,  &  CO.,  Newhouse 
Bldg.,  Salt  Lake  City ;  Micabond 
insulation. 

SHARP.  H.  W.,  &  CO..  Portland 

- Dodge  steel  pulleys ;  Hoyt’s 

Flintstone  belting. 

SHAW  SUPPLY  CO.,  Portland. 

Seattle - International  Devices 

Co. 

SIERRA  ELEC.  CO.,  615  Market 

St.,  San  Francisco - Dongan  bell 

ringing  transformers  :  Grether  fire 
equipt. 

SIMONDS  MACHINERY  CO..  117 
New  Montgomery  9t.,  San  Fran¬ 
cisco - American  steam  pumps ; 

Deming  pumps  :  Luitwieler  pump¬ 
ing  engines ;  Kewanee  water  sup¬ 
ply  systems. 

SMITH.  A.  M..  CO..  219  W.  Third 
St.,  Los  Angeles - Apex  wash¬ 

ing  &  ironing  machines :  Singer 
sewing  machines. 

SMITH,  STUART  S..  625  Market 

St..  San  Francisco - Austin  cube 

mixers. 

SMITH-BOOTH-USHER  CO..  San 
Fran'^isco,  Los  Angeles.  Phoenix 

- B-G  material  handling  equip.  ; 

Clyde  hoists,  derricks ;  Lakewood 
Engrg.  Co. :  Akron  wheelbarrows, 
carts :  Champion  lathes ;  BufTalo 
forges,  blowers ;  U.  S.  elec,  mo¬ 
tors  :  American  lathes ;  W.  &  S. 
turret  lathes :  Gould’s  pumps ; 
Cincinnati  grinders ;  Sullivan  air 
compressors :  Fisher  steam  si>e- 
cialties ;  Hoppes  feed  water  heat¬ 
ers. 


SNOW  £  GALGIANI,  637  2nd  St.. 

San  Francisco^ - Malleable  Iron 

Fittings  Co. 

SPENCER,  F.  E.,  &  CO.,  719  W. 

7th  St.,  Los  Angeles - Cadillac 

cleaners,  blowers ;  Elclipse  vacuum 
cleaners. 

SPENCER,  M.  D.,  333  E.  Morrison 
St.,  Portland - Pelton  centrifu¬ 

gal  pumps. 

SPERRY.  LEWIS  E..  126  New 

Montgomery  St.,  San  Francisco 

- American  Circular  Loom  Co. ; 

New  York  Ins.  Wire  Co. ;  Web¬ 
ster  elevating,  conveying  machin¬ 
ery. 

SPOKANE  DRY  GOODS  CO..  Spo¬ 
kane - Wayne  elec,  washers. 

SPOKANE  PAPER  &  STAT,  CO.. 

Spokane - Columbian  Rope  Co. : 

Northern  Paper  Mills ;  Hamp¬ 
shire  Paper  Co. 

SPRADO  ENGRG.  CO.,  American 

Bank  Bldg.,  Los  Angeles - Day- 

ton-Dowd  pumps. 

SPRAGIN9  &  CO..  176  E.  2nd 

South  St.,  Salt  Lake  City - 

Charter  Oak  stoves,  ranges  :  South 
Bend  malleable  stoves,  ranges. 

SQUIRES,  H.  B.,  CO..  Los  Angeles. 

San  Francisco,  Seattle - Alpha- 

duct  conduit ;  Frank  Adam  Elec. 
Co. ;  L.  B.  Allen  Co. ;  Blackburn 
ground  clamps  :  Central  Tube  Co. ; 
Shawmut  fuses,  cutouts ;  Condit 
oil  switches,  circuit  breakers :  C-H 
elec,  control  apparatus ;  Klein 
tools ;  T.  &  B.  conduit  fittings ; 
Van  Nort  motor  brushes:  Para- 
Steel  reflectors :  Paracore  wire, 
cables. 

STALLMAN.  F.  O.,  SUP.  CO..  Los 

Angeles,  San  Francisco - Cinti 

drills,  grinders ,  Dumore  drills, 
grinders :  Bristo  belt  lacing,  hol¬ 
low  set  screws :  Phoenix  leather 
belting. 

STANDARD  RY.  SUP.  CO..  Mutual 

Life  Bldg.,  Seattle - Orton  & 

Steinbrenner. 

STANNARD,  F.  C..  MCHY.  CO.. 

Dooly  Bldg.,’  Salt  Lake  City - 

Barber-Greene  conveyors. 

STAR  MACHINERY  CO..  1735  First 
Ave.  South,  Seattle - Baldor  mo¬ 

tors  :  Valley  Elec.  Co. :  Hllls-Mc- 
Canna  C<v  :  Ames  boilers :  Hall  & 
Brown  wood  working  machinery : 
Economy  elec,  grinders ;  Dodge 
steel  pulleys. 

STARE.  BUR’TON  R..  CO.,  325 
Yesler  Way,  Seattle - Jewell  in¬ 

struments  :  Packard  transformers. 

STEAM  SUP.  &  RUBBER  CO., 
Seattle - Indianapolis  brooms. 

STEARNS-ROGER  MFG.  CO..  1720 

Calif.  St.,  Denver - De  La  Vergne 

oil  engines ;  Hamilton  steam  en¬ 
gines  :  Ideal  steam  engines :  Heine 
boilers  :  Wheeler  condensers  :  Riley 
stokers :  Murphy  stokers :  Inger- 
soll-Rand  compressors,  tools; 
Graver  water  softeners,  oil  tanks ; 
Fenestra  steel  sash  ;  Buffalo  fans  ; 
American  conveyors.  carriers : 
Whitcomb  locomotives. 

STEPHEN9-ADAMSON  MFG.  CO.. 
412-414  E.  Third  St.,  Los  Angeles 

- Stephens- Adamson  m  a  c  h  i  n- 

ery  ;  Jewell  leather  belting. 

STRIMPLE  &  COX,  Portland.  Seat¬ 
tle - Micabond  insulation  ;  Elec. 

Materials  Co. :  Hygrade  lamps ; 
Wilmington  fibre  specialties. 

STUBBS  ELEC.  CO.,  61  Sixth  St.. 

Portland - Crystal  washers  ;  Du- 

plexalites ;  Edison  Mar.da  lamps ; 
Majestic  heaters  ;  New  Life  vibra¬ 
tors  :  Rutenber  elec,  appliances. 

TALBOT,  HUBBARD  CO.,  17  E. 

Washington  St..  Phoenix - Chis- 

holm-Moore  hoists,  cranes ;  Har- 
dinge  watchmen’s  clocks. 

TAYLOR  ENGRG.  CO..  LTD..  Van¬ 
couver - Comb  u  s  t  i  o  n  Engrg. 

Corp. :  Lopulco  pulverizing  fuel  : 
De  Laval  pumps,  turbines  :  Beard- 
more  semi-Diesel  engs. ;  Dodge 
Diesel  engines ;  Kidwell  Ring 
Flow  boilers ;  Hytor  vacuum 
pumps ;  Sirocco  fans,  blowers. 

THEDINGA,  H.  H..  L.  C.  Smith 
Bldg.,  Seattle - Moloney  trans¬ 

formers. 


THOMAS.  C.  C.,  1204  S.  Hope  St.. 
Los  Angeles  -Dwight  P.  Robin¬ 
son  Co. 

THOMAS,  C.  H.,  Tramway  Bldg., 
Denver - Whitlock  Heat  Ex¬ 

changers. 

THOMAS.  O.  E.,  CO.,  American 
Bank  Bldg.,  Los  Angeles - Kim¬ 

ble  motors :  Kuhiman  transform¬ 
ers  :  E.  C.  &  M.  control  equipt. ; 
Terry  turbines ;  Poole  reduction 
gears :  Jewell  instruments :  Bart- 
lett-Hayward  flexible  couplings : 
Owen  clamshell  buckets :  Sterling 
gasoline  engines :  Elec.  Machin¬ 
ery  Co. 

TIDEWATER  CROSSARM  &  CON¬ 
DUIT  CO.,  Tacoma - American 

line  materials. 

TILTZ  ENGRG.  &  EQUIPT.  CO.. 

Los  Angeles,  San  fVancisco - 

Ilg  fans,  blowers,  exhausters. 

TINDOLPH  CO..  1248  First  Ave. 

South,  Seattle - Stuebing  lift 

trucks:  Yale  trucks,  tractors, 
trailers :  Delta  iiortable  elevators. 

TRECK,  HUGO.  2644  W.  34th  St., 
Denver- - American  heating  de¬ 

vices. 

TRITCH  HDWE.  CO..  Denver - 

Plymouth  rope :  Pyrene  fire  ex¬ 
tinguishers. 

TRUMBULL.  L.  W..  £  CO..  801 
Interstate  Trust  Bldg.,  Denver 
- Micabond  insulation. 

UNITED  SUPPLY  CO.,  Spokane 
- Whiting  cranes. 

U.  S.  ELECTRIC  CO..  710  Polk  St.. 

San  Francisco - Anylite  sockets, 

regulators. 

UTAH  MACHINERY  CO.,  Salt 

Lake  City - Thor  pneumatic 

tools :  Pioneer  rubber  hose,  belt¬ 
ing. 

VALENTINE.  H.  J..4610  Melbourne 

Ave.,  Los  Angeles - White  Lily 

washing  machines. 

VAUGHN.  H.  L.,  Denver - Cutler- 

Hammer  control  devices. 

VOUGHT,  R.  R.,  Monadnock  Bldg., 

San  Francisco - Armstrong  lathe 

tools. 

WALKER  ELEC.  CO.,  Boise - 

Wayne  elec,  washers. 

WARD,  FRED,  £  SON,  170  First 

St.,  San  Flrttncisco - American 

Tool  Works :  Warner  £  Swasey 
Co. :  Dumore  grinders :  Cincin¬ 
nati  elec,  drills :  General  Elec, 
motors. 

WARREN  £  BAILEY  CO..  Los  An¬ 
geles - Hoyt’s  Flintstone  belting: 

Gandy  £  Dixie  belting. 

WASHINGTON  BELT.  £  RUBBER 
CO.,  312  Occidental  Ave.,  Seattle 
- Pioneer  rubber  hose,  belting. 

WASHINGTON  ELEC.  SUP.  CO., 

S.  152  Monroe  St.,  Spokane - 

Westinghouse  Elec.  £  Mfg.  Co. : 
Westinghouse  Mazda  lamps  ;  Hur¬ 
ley  Machine  Co. :  Anaconda  wire  ; 
Americore  rubber  covered  wire : 
Condulets  :  George  Cutter  Works : 
Gould  storage  batteries :  Perfec- 
lites  :  Universal  vacuum  cleaners ; 
Noai^  fuses,  cutouts :  Simplex 
ironing  machines :  P.  £  S.  wiring 
devices :  Bryant  wiring  devices : 
Square  D  switches :  A.  £  F.  water 
heaters. 

WASHINGTON  MCHY.  £  SUP. 
CO.,  W.  9  Cataldo  Ave.,  Spokane 
— Washington  castings,  metal : 
Dodge  wood  pulleys :  Hoe  circular 
saws :  Phoenix  Mfg.  Co. :  Rex  con¬ 
crete  mixers. 

WATERHOUSE-WILCOX  CO.,  623 

Market  St.,  San  Francisco - Al- 

torfer  Bros.  Co. 

WATKINS.  H.  F.,  Co.,  Hansford 

Bldg.,  San  Francisco - Triumph 

Ire  Machine  Co. ;  Armstrong  Ma¬ 
chinery  Co. :  Junius  H.  Stone  Co.  ; 
Gifford-Wood  ice  elevators :  To¬ 
ledo  Coldmaker  Co. :  Jarecki  Mfg. 
Co. 

WEEKS -HOWE- EMERSON  CO.. 
Seattle - Pyrene  fire  extinguish¬ 

ers. 

WESCO  ELEC.  £  SUPPLY  CO.. 
1166  Seventh  St.,  Denver - Tri¬ 

umph  elec,  motors ;  Illinois  porce¬ 
lain  insulators. 


WESTERN  AGENCIES  CO..  San 
Francisco,  Los  Angeles,  Seattle 

- North  American  carbon 

lamps ;  Highlands  flexible  arm 
boudoir  lamps ;  Rutenber  heating 
appliances :  Violetta  machines : 
Propp  Christmas  tree  outfits : 
Esier  jiffy  plugs ;  Gould  ironers : 
Reverso  toasters. 

WESTERN  AUTO  SUP.  AGENCY, 
Denver,  Los  Angeles,  Phoenix, 

San  FYancisco,  Seattle - Red 

Spot  lighting  specialties. 

WESTERN  BELT.  £  PACK.  CO.. 
1726  Wazee  St.,  Denver - Pio¬ 

neer  rubber  hose,  belting. 

WESTERN  ELEC.  CO.,  all  princi¬ 
pal  cities - Benjamin  reflectors, 

panel  boards :  Square  D  switches : 
Faraday  bells,  alarms ;  Brasco- 
lites.  Aglites :  Duplexalites :  Ha- 
birshaw  wire :  Sunbeam  Mazda 
lamps  :  Economy  renewable  fuses  : 
Sheraduct  conduit.  Flextube :  X- 
ray  reflectors :  D.  £  W.  enclosed 
fuses :  Crouse-Hinds  Co. :  Bryant 
Elec.  Co. :  Fldwards  £  Co..  Inc. : 
Thomas  link  type  insulators : 
Buhrke  leather,  canvas  goods. 

WESTERN  EQUIPT.  CO..  101 
Front  St-.  San  Francisco - Brod¬ 

erick  £  Bascom  wire  rope :  Smith- 
Watson  Co. :  Weco  logging  sup¬ 
plies.  bottle  cappers :  Wade  gaso¬ 
line  drag  saws. 

WESTERN  LT.  £  FIXTURE  CO.. 
301  So.  Los  Angeles  St.,  Los  An- 

ge’es - Eveready  fla.shlights  :  G. 

I.  Mazda  lamps  :  Hotpoint  heating 
devices:  Macbeth-Evans  glass¬ 
ware;  P.  £  S.  wiring  devices; 
Virden  fixtures. 

WESTERN  RADIO  ELEC.  CO.,  660 
So.  Flower  St..  Ijos  Angeles^  - 
Acme  transformers ;  Chelsea  con¬ 
densers  ;  General  Radio  Co.  appa¬ 
ratus  ;  Grebe  radio  equipt. 

WESTINGHOUSE  PAC.  COAST 
BRAKE  CO.,  Pacific  Elec.  Bldg.. 

Ixis  Angeles - National  Brake  £ 

Elec.  Co. 

WHITON  HDWE.  CO.,  104-114 

First  Ave.  South,  Seattle - 

Wayne  elec,  washers. 

WHOLESALE  ELEC.  CO..  817  Mis¬ 
sion  St..  San  Francisco - Chel- 

ten  switches,  receptacles ;  Multi 
powerlets,  bushings ;  Federal  e'ec. 
welders ;  Goodwill  heating  pads  ; 
Red  Seal  batteries. 

WIGGINS  £  CO..  INC. - Pyrene 

fire  extinguishers. 

WILLIAMSON.  G.  L..  Alaska  B'dg.. 

Seattle - Powers  temp,  control 

app. 

WILSON.  A.  A..  612  So.  Spring  St.. 
Los  Angeles - Automatic  wash¬ 

ers  ;  Horton  ironers ;  Coffield 
washers. 

WILSON,  H.  P..  CO..  17th  and 

Blake  Sts..  Denver - Barber- 

Greene  conveyors. 

WIRELESS  SHOP,  611  Washington 
St.,  Los  Angeles - Acme  trans¬ 

formers. 

WOLFF  MFG.  CO..  Denver - Jew¬ 

ell  belting. 

WOODILL  £  HULSE  ELEC.  CO.. 
Los  Angeles  Simp'ex  ironer ; 
Violetta  violet  rays ;  Premier 
cleaner ;  Emerson  motors ;  Flden 
washing  machines ;  Manning, 
Bowman  £  Co.  ;  Mermaid  dish 
washers ;  Miller  portable  lamps ; 
Eveready  batteries  ;  Acorn  ranges  ; 
Rutenber  elec,  anpliances ;  Na¬ 
tional  renewable  fuses. 

WORDEN.  W.  H..  CO  .  INC.,  Seat¬ 
tle - Clipper  be't  lasers. 

YOUNG.  GARNETT  £  CO..  612 
Howard  St.,  San  FVancisco-  — 
National  Metal  Molding  Co. ;  Har¬ 
vey  Knbbell.  Inc. ;  H.  T.  Paiste 
Co. ;  Simplex  Wire  £  Cable  Co.  ; 
American  Elec’l  Works;  Pratt 
Chuck  Co. ;  Stromberg  -  Carlson 
Tel.  Mfg.  Co.  ;  Chicago  Signal 
Co.  ;  Chicago  Pump  Co. 

ZIESEI,.  LOUIS  J..  216  Market  St.. 

San  Francisco- - B  oe  grease 

guns ;  Bridgeport  Brass  Co. ;  Kes- 
ter’s  acid  core  wire  solder ;  Lock 
roll  hose  clamps  ;  Morgan  screws, 
nuts. 

ZION’S  CO-OP.  MERC.  INST.,  Slalt 
Lake  City  - Jewell  belting. 
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REVISED  MAP  OF 

Western  Hydroelectric  Systems 

SHOWING 

TnuMBUMion  Lioct,  Power  Pknta,  Some  Major  Undevdoped  Water  Power  Sites 

As  of  June  15,  1921 


UNDEVELOPED  POWER  SITES 

liiSkaM  M  SMIcS  dttin  trwipiKSIpf  ••  llw  fiS»»lin  k«r: 


KEY  TO  <X>MrAMES 


AKIZONA 

A4,  Sak  Khtr  Vaaty  Walar  Uiata'  Aaaaciallaa 
A-S.  PacMc  Gaa  a  Ehctrk  C» 

A-S.  Ariaaaa  fawcr  Ca. 

A-4.  DaatH  Paarar  a  Walar  Ca. 

Aa.  Biakta  l■,^^»t^a»al  Ca. 

A-a  rnacall  Caa  a  Ekctrlc  Ca 
CAUrtMLMA 

C-L  Saalkara  CaMfaaiila  ESIaaa  Ca 
C4.  SaaDWoCaaaaLGaaaElacIrkCa 
ca.  Saalkara  Siarraa  Pa«ar  Ca 
ca.  PacMc  Caa  a  ElacIrk  Ca 
ca.  Laa  Aacataa  CHy. 
ca.  CaWarala  Oragaa  Pawar  Ca 
ca.  Caaal  VaBay  a  Caa  a  Ehalrk  Ca 
CA  Saa  Jaaqala  U|M  a  Pa«ar  Ca 
CA  Waatara  Stalaa  Caa  a  ElacIrk  Ca 
C-ia  Craal  Waalara  Pawar  Ca 
C-ll.  9aa<a  MaaaUla  Water  a  Pawar  Ca 
C-a  Saa  Praackca  CMy. 

COtORADO 

Cal.  CalaraSa  Pavar  Ca 
CaA  CakraSa  Sarkga  LL,  Hi.  a  Par.  Ca 
CaA  Arkaaaaa  \aUtj  Ry.,  Llglil  a  Par.  Ca 
Ca-4.  Waalara  CalaraSa  PMar  Ca 
CaA  Daarar  Caa  a  ElacIrk  Ca 
IDAHO 

l-l.  Maha  Paacr  Ca 
lA  MiaMaU  Piajcd. 
lA  Aaklaa^SI.  Aalkaay  Paacr  Ca 
M.  Graatarllk  Dccirk  U(l>l  a  Paacr  Ca 
MONTANA 

M-l.  Mkaaak  UcM  a  Walar  Ca 
M-I.  Maalaaa  Paacr  Ca 
MA  Ckkaga  MUaaakcc  a  Si.  Paal  Ry. 


NEVADA 

N-I.  NaraSa  VaSara  Paacr  Ca 
NA  NayaSa^TaUfarala  Paacr  Ca 
NA  Sierra  PacMc  Ebctrk  Ca 
OREGON 

0-1.  Daarlaa  Ca  UdM  a  Water  Ca 
OA  PacMc  Paacr  a  UfM  Ca 
OA  PartlaiM  Ry.  Liglrt  a  Paaar  Ca. 

OA  Maaataia  ^Ica  Paacr  ca 
OA  Eaalara  Oragaa  Ughl  a  Paacr  Ca 
OA  DaaclMtct  Paacr  Ca 
O-T.  Eatararka  ElacIrk  Ca 
OA  Nartkaakara  ElacIrk  Ca 
OA  Oragaa  Elactrk  Ry.  Ca 
UTAH 

U-l.  Ulak  Paacr  a  Ugkl  ca. 

VA  TcHarMa  Paaar  Ca 
UA  Dkk  Paaar  Ca 
WASHINGTON 

w.|.  Waakkiglaa  W  ater  Paaar  Ca 
WA  PacMc  Paaar  a  Ugkl  (X 
WA  lalarawaalaki  Paaar  Ca 
WA  ScallkCHy. 

WA  TacaauCHy. 

WA  Ckclaa  Paaar  Ca 
W-T.  Pagal  SaaaS  Paaar  a  UgM  Ca 
WA  Ckkaga  Mttaaakca  a  SL  Paal  Ry. 
WA  Waaaickee  VaSay  Gaa  a  Eke.  Ca 
W-IA  Nartkaaatara  Pwer  a  Mfg.  Ca 
W-ll.  .Narik  Caaal  Paaar  Ca. 

W-lt  Slarcaa  Ca  Ugkl  a  Paaar  Ca 
W-IA  Watk-Maka  Water.  UgM  a  Paaar  Ca 
W.|4.  Bkek  Rack  Paaar  Ca 
BRITISH  COLITMBIA 
BC-I.  Brttkk  Cakaikk  Ekeirk  Ry  Ca 
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A  REAL  SAFETY 
SWITCHBOARD 


HTETY  SWITD?^ 


The  UNIT  Switch  design  is 
particularly  adaptable  to 
SAFETY  DEAD  FRONT 
SWITCHBOARD  AND  DIS- 
TRIBUTING  POWER 
PANEL  construction. 

In  SWITCHBOARD  construction 
the  contacts  and  'fuse  clips  are 
mounted  on  one  Common  Base  for 
each  Panel.  Copper  studs  extend 
thru  the  back  of  base  and  the  board 
is  Bus-barred  in  the  rear  in  a  con¬ 
ventional  manner. 

In  DISTRIBUTING  POWER 
PANEL  design  the  Bus-bar  con¬ 
nections  are  self-contained,  and 
adequate  wiring  raceways  are  pro¬ 
vided  for  the  direct  termination  of 
conduits. 

Each  SWITCH  UNIT  can  be  re¬ 
moved  from  the  front  of  Steel 
Panel  independently  for  inspection 
or  maintenance  purposes. 

UNIT  SAFETY  SWITCHBOARDS 
AND  DISTRIBUTING  POWER 
PANELS  ARE  DESIGNED  FOR 
ALL  REQUIREMENTS. 


Photograph  shows  one  of  a 
group  of  UNIT  safety  switch 
boards  recently  installed  by  the 
Standard  Oil  Co.,  at  Richmond 
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Manufactared  by 

UNIT  ELECTRIC  COMPANY 

450-460  Natoraa  Street,  Sea  Franciaco 
PACinC  COAST  DISTRIBUTERS 

BAKER.JOSLYN  COMPANY 

San  FrancUco 
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io  Indu^al  Plants 


The  practice  in  the  PELTON  shops  is  to  design  each  pump 
to  suit  the  individual  conditions  of  the  installation  in  hand, 
so  as  to  provide  pumping  units  that  fully  meet  the  particular  needs. 


The  use  of  the  best  materials,  in  conjunction  with  the  individual 
design,  results  in  pumps  that  give  the  greatest  amount  of  service. 
It  assures  the  highest 
efficiency  in  operation 

and  ability  to  pump  H  H 

continuously  over  a 
long  period  of  time.  r— 

”  ^ .  ■  --f ' 

L/xyk  through  a  copy  of  -  ; 

Bulletin  No,  10 


•  « 


.  _  f  r 


PELTON  DOUBLE 
tTUCnON  PUMP 
TANKJXRVICE 


PELTON  MULTlJIAGr 
TURBINE  PUMP 
HIGH  HEAD 


THE  PEETO^sI  WA-TER.  WHEEL  CO/APANV 

1991  HARRISON  ST,  SAM  FRANCISCO  • —  91  WEST  9T,  NEW  YORK. 
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Ready! 

The  Metal  Molding  Mand-Book 

*Tor  the  Man  on  the  Job’’ 


Every  contractor  and  wireman  in  the  business 
needs  this  new  Hand-Book  —  the  most  com¬ 
plete  book  ever  issued  on  the  subject  of  metal 
raceways  for  surface  wiring.  It  gives  full 
instructions  —  with  many  illustrations  —  for 
using  National  Metal  Molding  under  all  condi¬ 
tions.  It  also  lists  the  various  fittings  and 
devices  that  are  used  in  connection  with  Metal 
Molding.  Because  of  its  convenient  size,  the 
book  can  be  easily  carried  and  used  right  on 
the  job.  We  will  be  glad  to  send  you  a  copy, 
without  charge.  Write,  or  use  the  coupon 
below. 


nil  In.  tear  out  and  mall  ttila  coupon 


NAME 


NATIONAL  METAL  MOLDING  CO. 

rULTON  BLDG.,  PITTSBURGh,  PA. 

Please  send  me  a  ccypy  of  your  Metal  Molding  Hand-Book 
*'For  the  Man  on  the  Job” 


'  I 


ADDRESS 


COMPANY 
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GEORGE  A.  GRAY  COMPANY 


589  MISSION  STREET 

San  Francisco,  Calif. 
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Install  at  once  this  Scife  Renewable  Fuse  with 
i^fool'proof  Renewable  Cartridge  ** 


I  HAVE  just  learned  that  the  reason 
motor  No.  9  burned  out  is  because 
the  fuse  between  the  circuit  and  the 
motor  was  improperly  reloaded — someone 
intentionally  or  accidentally  overloaded  the 
fuse  by  inserting  two  metal  strips. 

“It  is  easy  to  see  that  this  could  not 
happen  with  the  National  Renewable  Fuse 
any  more  than  anyone  could  use  two  car¬ 
tridges  in  a  gun. 

“The  renewable  cartridge  slips  in 

the  holder  like  a  gun  cartridge  in  a  barrel 
—  only  one  renewable  cartridge  of  the 
proper  size  and  rating  can  be  inserted  at 
a  time. 

^  “Our  fuses  are  supposed  to  guard 
^  '  our  electric  equipment.  They  haven’t 
been  doing  it.  From  now  on,  we  will  take 
no  chances — we  will  use  National  Renew- 
able  Fuses.  We  will  have  absolute  protec¬ 
tion  —  no  burned-out  motors  and  uninterruped 
productions  —  and  they  cost  less  to  use.” 


If  you  have  not  investigated  this  renewable 
fuse,  it  •will  pay  you  to  do  so  at  once.  It 
can  be  purchased  in  your  vicinity.  Write 
for  full  data.  Also  your  free  copy  of*‘Cor- 
rect  Fuse  Ratings  for  Motor  Circuits,**  today. 


^^^ftnember — 

The  National  Renewable  Fuse  is  the  only  Re¬ 
newable  Fuse  that  has  been  APPROVED  by 
ALL  of  the  following  Insurance  Regulating  Bodies: 

Aasodated  FaAory  Mutual  Fire  Insurance  Companies 
Hydro  Electric  Power  Commission  of  Ontario,  Canada 
Millers’  Mutual  Fire  Insurance  Companies 
Western  Fa<%ory  Insurance  Association 
Underwriters’  Laboratories,  Inc. 

Mutual  Fire  Prevention  Bureau 
Fa^ry  Insurance  Association 


Federal  Electric  Company 

ManufiKturen  and  Wholetalen 

91  NEW  MONTGOMERY  ST.,  SAN  FRANCISCO 

Southern  California  Agente 

WOODILL-HULSE  COMPANY 
110  E.  3rd  St.,  Loa  Angele* 


I 


r . 


JOURNAL  O  F  K  L  E  C  T  R  I  C  I  T  Y 


[Vol.  46— No.  1 


✓  ’  k 


iiilii  ijBiL.  Wi  i 


iS  ii' 


The  Bimey  Safety  Car 

After  Four  Years 


The  first  Bimey  Safety  Car  was  placed  in  service 
just  four  years  ago.  From  the  beginning  street  railway 
officials  appreciated  its  extraordinary  advantages,  and 
the  most  convincing  financial  results  consistently 
obtained  caused  it  to  be  quickly  adopted.  Today  it  is 
commanding  greater  attention  than  at  any  other  time, 
and  indications  are  that  it  has  become  generally  recog¬ 
nized  that  it  is  the  only  type  of  car  which  will  reduce 
operating  costs  and  at  the  same  time  increase  revenue. 

Its  construction  today  conforms  to  the  original 
Bimey  design  —  the  lightest  weight  which  will  meet 
general  service  requirements  and  permit  the  maximum 
reduction  in  power  consumption.  Several  features  of 
its  equipment,  however,  have  been  developed  to  insure 
its  operation  with  increased  efficiency. 


'H  The  J.  G.  Brill  Company  Hi 

Pmil-adei-pmia.  Pa. 

American  Car  Ca  —  C.C.  Kuhlman  Car  Co.  —  Wason  Manto  Co. 

ST.  I.OUIS  N<10.  CI-CVCI_  AMO.  OHIO  SOR  I  MOFICt-O,  MASS. 


HE  ne*w  addition  to  the  Ontario  Power  Plant  of  the  Hydro  Electric  Power 
Commission  of  Ontario  at  Niagara  Falls,  Ontario,  contains  two  horizontal 
shaft  20,000  H.P.  turbine  units  of  the  type  shown,  operating  under  180 
feet  head. 

Smith  Hydraulic  Turbines  are  built  to  operate  under  either  high  or  low 
head  and  have  developed  better  than  92%  eflBciency  under  actual  operating 
conditions. 

Smith  Hydroelectric  Equipment  is  built  in  the  largest  and  best  equipped 
plant  in  the  world  devot^  exclusively  to  the  production  of  waterpower 
machinery. 

The  name  “SMITH”  can  be  found  on  many  of  the  largest  and  most  efficient 
Turbine  Units  in  the  world. 

Write  Dept.  “H”  for  Bulletins. 


S.  Morgan  Smith  Co. 


York,  Pa.,  U.  S.  A. 


BRANCH 

OFFICES 


BOSTON:  176  Federal  St. 
CHICAGO:  76  W.  Monroe  St. 
MONTREAL:  40S  Power  Bldg. 


SMITH 

Hydraulic 

Turbines 

Developing 

Niagara 

Falls 

Power 
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Did  This  Ever  Occur  To  You? 

1 - m—  - m  1 

- il 

That  A  Socket  Is  The  . 

F aucet  of  Electric  Service 

M 

That  part  of  the  fixture  or  portable 
the  public  is  in  contact  with  con¬ 
stantly.  Shouldn’t  that  socket  be  as 
near  abuse  proof  as  possible,  on 
account  of  the  high  wattage  appli¬ 
ances  used  in  the  homes  these  days, 
shouldn’t  it  have  a  capacity  to  carry 
and  shut  off  that  load  with  safety  to 
the  user? 

The  Levolier  is  built  to  do  this,  having 
a  660  watt  rating  approved  by  the 
Underwriters,  and  will  stand  50% 
overload.  Other  pull  sockets  won’t  do 
this  as  they  have  only  a  250  watt  rat¬ 
ing. 


/ 


660 


WATTS 


Do  you  know  that  the  lever  cannot  be 
broken  off  and  that  the  Levolier  is 
never  out  of  service? 


/ 


ADVOCATE  660  WATT  SOCKETS! 

Start  the  issue  going  by  ordering  a 
package  or  two.  They  cost  less;  sell 
and  make  profits  fast,  therefore,  it  is 
to  your  interest,  your  customer’s  in¬ 
terest  and  safety  first  principles. 
May  we  have  your  co-operation? 


■ 

\ 


Write  For 
Prices 

They  are 
Pleasingly  Below 
the 

Expected 


Paci/k  Coast  Representative 

I  G.  POMEROY 

833  San  Fernando  Building 
Los  Armeies,  Cal. 


MANUFACTURED  AND  GUARANTEED 

McGlLL  MANUFACTURING  CO. 

VALPARAISO, 

INDIANA 


i 


EXCELLENCE 

IN  THE  DETAILS  OF  DESIGN 


■% 


I 


'♦fl 


IMPORTANT 


FACTOR 


IN  THE 


ECONOMICAL 


PERFORMANCE 


AUlS -CHALMERS 


CENTRIFUGAL 


PUMPS 


i 


Allis-Chalmers  centrifugal  pump  im¬ 
pellers  (the  working  part)  are  correctly 
designed.  Two  24-in.  Allis-Chalmers 
Type  “S”  Pumps  recently  installed  gave 
on  test  almost  five  per  cent  higher  effi¬ 
ciency  than  guaranteed.  This  meant  that 
five  per  cent  more  water  was  pumped 
with  the  same  motors  and  the  irrigation 
company  could  irrigate  more  land  for  a 
given  investment.  You  also  can  best  learn 
the  advantages  of  Allis-Chalmers  pumps 
by  applying  them  to  your  requirements. 

Write  for  Bulletin  1632-D. 


■■y 
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A  leading  f^ure 


that  establishes  the  leadership  of  the  1900  Cataract 
Electric  Washer — the  figure  8 !  For  it  is  the  figure  8 
that  makes  the  1900  the  perfect  washing  machine. 
By  means  of  it  the  soapy  water  is  swirled  through  the 
clothes  in  a  figure  8  movement  four  times  oftener  than 
in  the  ordinary  washer. 

Unquestionably  the  figure  8  is  a  leader.  You  see 
it  advertising  the  superiority  of  the' 1900  in  all  the 
leading  magazines — The  Saturday  Evening  Post,  The 
Ladies’  Home  Journal,  Good  Housekeeping  and  tech¬ 
nical  publications  such  as  Popular  Science  and  Popular 
Mechanics. 

You  see  it  in  the  newspaper  advertisements  of  the 
many  successful  1900  dealers. 

And  you  hear  about  that  figure  8  from  the 
thousands  of  women  who  use  the  1900  Washer  and 
appreciate  the  figure  8  movement,  the  copper  tub  with 
no  parts  to  lift  out  and  clean  and  the  swinging  electric 
wringer  which  is  reversible. 

We  have  a  few  1900  agencies  still  open. 

1900  Cataract  Washer 


THE  1900  WASHER  CO. 

Binghamton,  N.  Y. 

Canadian  Office  and  Factory: 

CANADIAN  1900  WASHER  COMPANY,  357  Yonge  St.,  Toronto 


Thi«  phantom  view  of  the  1900  Washer 
shows  how  the  water  Koes  throuith  the 
clothes  In  a  Aicure  8  motion — four  times 
oftener  than  In  the  ordinary  washer. 
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CERAMICS 


Back  in  the  early  ages,  wKen  porcelain 
'was  not  even  a  dream,  Ceramics  was 
confined  to  tKe  production  of  a  baked 
clay  formation,  porous  and  mecKanically 
weak,  and  was  crudely  modeled  into  bowls, 
urns  and  tbe  like. 

But,  from  that  moment  wKen  man  con¬ 
quered  electricity  and  set  it  to  work,  genius 
also  became  evident  in  tbe  Keart-felt  con¬ 
viction  and  ultimate  development  of  wKat 
was  tben  known  as  Electrical  Porcelain. 

And  yet  later,  when  Electrici^  demanded 
stronger  and  better  porcelain,  tbat  same 
skill  influenced  the  production  of  a  rugged 
and  strictly  non-porous  body  called 

THOMAS  QUALITY  PORCELAIN. 

And  so  today,  while  the  Engineers  of  the 
country  are  so  aptly  plying  skill  in  harness¬ 
ing  the  nation’s  water-power  for  Industry’s 
ne^s,  THOMAS  "hair-trigger”  quick¬ 
ness  and  abili^  in  the  Fictile  Art  is  mani¬ 
fest  in  the  successful  development  of  the 


Domas  Dnk*Cvpc  Unit 

assembled 


sturdy,  all  porceltun  design 
without  cement,  alloy  or  composition, 
The  Engineer’s  choice  because  of 
the  Superior  Quali^  and  the 
Dependability  of  both 
House  and  Product 


Western  Company 

Exclusive  Aicentt  on  the  Pacific  Coast 

San  Francisco,  Los  Angeles,  Spokane 
Portland,  Seattle 
^  Tacoma 


J 


I 


SIMPL6.ISNT1T? 

M  g  ^  .  wjtK 


Visitor: 

‘  ‘Well,  well!  what  kind  of  a  start¬ 
ing  device  for  your  small  induction 
motors  have  you  got  there?  ” 

Operator^ 

“One  of  the  simplest  things  in  the 
world.  It's  a  push-button  operated 
ZB  Starting  Switch.  A  six  year  old 
kid  could  run  this  motor.  No  one 
need  worry  about 
shocks  or  burns 
and  the  motor 
does  not  need  to 
worry  about 
lost  phase, 
overload  or 
no  voltage.” 


CLEVELAND 

OHlO,ua.A. 


\ 

\ 


rrh 


ZL 


THE  ELECTRIC  CONTROLLER  &  MFG.  CO. 


FOR  SOUTHERN  CAUFORNIA: 

O.  E.  THOMAS, 
MASHINCTON  BLOC.,  LOS  ANCeLCS 


CLEVELAND,  OfflO 

FOR  STATES  OF  OREGON  AND  WASHW6TDN: 
V/MONTEUUS  PRICE,  SEATTLE, WASH/ 


FOR  NORTHERN  CAUFORNIA! 

C.  R  HENDERSON, 
CAU  BLOG,,  SAN  FRANCISCO 
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Do  You  Aim  To  Make  Money 

Selling  Gleaners  in  1921 


are  by  invitation  members  of  the  Rice  Leaders 
of  the  World. 

Write  us  and  let  our  nearest  representative 
show  you  the  Royal  plan  —  with  the  trouble 
left  out  and  the  profit  left  in.  Write 


•  money  in  the  bank  is  your 

^  mL  aim,  then  get  in  touch  with 
I  I  the  Royal  distributor.  He  has 
I  I  a  proposition  which  spells 
success  and  profit. 

Royal  Electric  Cleaners  are  advertised 
nationally  and  locally.  They  are  sold  by  the 
triple  co-operation  of  the  manufacturer,  jobber 
and  dealer.  Royal  offers  you  a  pront-«ure 
proposition. 

Everybody  knows  that  the  Royal  is  the  best 
electric  cleaner — endorsed  by  Good  House¬ 
keeping  Institute,  Tribune  Institute,  Modern 
Priscilla  Proving  Plant,  and  its  manufacturers 


The  P.  A.  Geier  Company 

CLEVELAND 
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Beauty 


IN  the  beautiful  design  and  finish  of  the 
Robbins  &  Myers  Fan  the  dealer  has  a 
talking  point  which  appeals  to  every  pros¬ 
pective  customer. 

The  perfectly  smooth  surface  of  the  grace¬ 
fully  formed  drawn  steel  frame  and  base 
takes  a  flawless  enamel  finish  which  is  as 
attractive  as  it  is  durable.  The  polished 
brass  blades,  the  felt  covered  base — every 


detail  in  fact,  is  such  as  to  make  the 
R  &  M  Fan  stand  out  as  a  quality  article. 
It  is  a  high  grade,  reliable  article  which 
looks  the  part  from  every  angle. 

Dealers  find  that  this  fine  appearance  of 
the  R  &  M  Fan  always  impresses  custom¬ 
ers  favorably  and  helps  wonderfully  in 
making  the  sale. 


THE  ROBBINS  &  MYERS  COMPANY 

I  SPRINGFIELD,  OHIO 

I  Pacific  Coast  Office  —  701-02  Rialto  Bldg.,  San  Francisco 

I  Uobbin$  &  M^cr$  thns 

^iiiiiiii:iiimiii::iii>iiiiii:  .  -  ^  '  i  i  iiiiiiliiiiiiiiiiintiiii:iiiiiiiiiiniiniiiuiiiii  ihi'hiini 


January  1,  1921] 


JOURNAL  OF  ELECTRICITY 


17 


Where  durability 

is  demanded 


For  conveying  water  for  irrigation  or 
power  purposes,  flumes  must  be 
of  rugged  and  enduring  materials 
and  construction. 


ARMCO 
Iron  Flumes 


In  no  other  products  is  the  perman¬ 
ence  of  rust-resisting  ARMCO  IRON 
more  strikingly  demonstrated  than 
in  the  many  ARMCO  IRON  Flumes 
in  service  throughout  the  irrigated 
portions  of  the  country.  Easily 
transported  and  quickly  erected  with 
a  minimum  of  skilled  labor,  they 
are  the  choice  of  engineers  who 
demand  economy  and  permanence. 


V  /■ 


k'  A 

jr 


Turn  Candle 
Socket 

Built  the  Bryant  way,  to  afford  individual  control  of 
lights  and  facilitate  the  designing  of  well  balanced, 
perf^tly  symmetrical  fixtures.  Note  the  details 
amplified  below. 

J _ The  switch  mechanism  proper  is  of  the  standard 

Bryant  construction,  with  liberally  designed  ratchet 
escapement  similar  in  form  to  other  Bryant  Pull 
Sockets. 

- The  chain  hangs  in  perfectly  vertical  alignment, 

without  interference  with  any  other  part. 


Upper  disc  Lower  disc 

'The  actuating  mechanism  consists  of  two  discs  (one 
being  permanently  affixed  to  lower  end  of  socket — 
-the  other  concealed  within  the  bobeche)  entirely 
hidden  from  sight. 

In  operating  the  switch  (by  a  turn  of  bobeche  in 
either  direction)  the  ball  on  end  of  chain  is  held  by 
^the  barrier  in'lower  disc  until  it  is  released  when  it 
reaches  the  rounded  recess  in  upper  disc. 

The  action  is  easy,  but  positive,  and  not  liable 
to  disarrangement.  Let  us  send  you  complete 
data  and  prices.  Address  nearest  office. 


THE  BRYANT  ELECTRIC  COMPANY 


NEW  YORK 


BRIDGEPORT,  CONN 
CHICAGO 


SAN  FRANCISCO 


i 


"Kamo 


'>f  the 
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The 

Question 
and  the 
Answer 


Sandamo  Electric  Compamr 

Spiindfield,  nimois 


Specialists  in  Meters  for  Every  Electrical  Need 


Ease  of  access  to  the  working  parts  for  inspec¬ 
tion  and  test  is  essential.  In  the  Type  H  San- 
gamo  meter,  all  parts  are  easy  of  access  and  are 
interchangeable  —  repairs  or  replacements  can 
be  done  on  the  job  or  in  the  shop. 


Removal  of  the  cover  exposes  all  moving  parts, 


permanent  magnets,  bearings  and  adjustments, 
and  the  removal  of  three  screws  permits  the  re¬ 
moval  of  main  grid,  moving  elements,  damping 
magnets  and  the  load  and  torque  balancing  ad¬ 
justments,  so  that  the  plant  engrineer  or  the 
central  station  repairman  can  readily  make 
quick  inspection  and  adjustments. 


Sangamo  Meters  combine  the  accuracy,  per¬ 
manency  and  reliability  which  are  demanded 
in  present  day  installations. 


The  importance  of  sustained  accuracy  under 
widely  varying  loads  is  recognized,  both  by 
the  Central  Station  and  the  consumer. 


V 


!■ 


T 


In  specifying  Anaconda  as 
the  brand,  you  get  the  purest 
copper  it  is  possible  to  draw. 


A  special  corps  of  experts  is 
maintained  at  the  Great  Falls, 
Montana,  plant  to  insure  this, 
whether  you  order  bare  cop¬ 
per  wire,  feeders,  cables,  round 
and  grooved  trolley  wire,  tele¬ 
phone  or  telegraph  wire. 


ANACONDA 
COPPER  MINING  CO 


Rolling  Mills  Department 

General  Offices 

111  W.  Washington  St. 
CHICAGO 


Warehouse  stocks  maintained 
at  Coast  points  by  our 


Exclusive  Pacific  Coast 
Selling  Agents 


PACIFIC  STATES 
ELECTRIC  COMPANY 

Los  Angeles  Oakland 

Seattle  Portland 

San  Francisco 


f 


JNDUSTRIALS  everywhere  are  solving  their  labor  and  their  produc¬ 
tion  problems,  thereby  reducing  manufadhiring  costs  and  overhead 
while  increasing  their  output  and  yet  maintaining  quality  by  making 
working  conditions  highly  desirable  and  pleasant.  In  this  great 
industrial  improvement 

rVANHOE 

STEEL  REFLECTORS 

have  played  and  are  playing  an  important  part. 

Have  one  of  our  Lighting  Equipment  Specialists  help  industrials  in 
your  community  to  lay  out  their  lighting  problems. 

IVANHOE  REGENT  WORKS 

of  the  General  Ele^ric  Company 

EXCLUSIVE  DISTRIBUTORS  FOR  THE  PACIFIC  COAhf 

Pacific  States  Electric  Company 


SAN  FRANOSCO 
rCRTLAND 


LOS  ANGELES 
SEATTLE 


OAKLAND 

SPOKANE 


k 
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A  Justified  Feeling 
of  Optimism 


Jwith  a  keen  feeling  of  optimism  —  a  feeling  justi¬ 
fied  by  existing  conditions.  The  West  is  prosper¬ 
ous,  business  is  healthy,  prices  are  returning  to 
normal.  The  present  cessation  of  heavy  buying  is  but  a 
sane  reaction  from  extravagant  spending  and  not  to  be 
regarded  as  an  indication  of  troubled  times.  The  potential 
demand  is  as  keen  as  ever,  though  just  now  marking  time 
until  prices  are  stabilized. 

Industrially,  the  West  is  rich  in  prospects,  with  a  won¬ 
derful  future  before  it.-  Hydroelectric  power,  the  backbone 
of  western  industry,  is  assur^  in  increasing  quantities. 
The  power  company  plans  of  providing  2,500,000  additional 
horsepower  are  going  rapidly  forward  aided  by  substan¬ 
tial  financing.  New  industries  will  naturally  follow, 
induced  by  the  favorable  costs  and  the  opportunity  for 
profitable  production. 


JOURNAL  OF  ELECTRICITY. 
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With  its  enlarged  editorial  scope,  Journal  of  Electricity 
will  carry  the  banner  of  industry  and  business  in  the  West. 
If  the  lumber  industry  needs  better  freight  and  marketing 
conditions,  Journal  of  Electricity  will  lend  its  support  to 
the  cause.  If  irrigation  developments  need  suitable  legis¬ 
lation  or  adjustments  to  smooth  out  their  difficulties,  this 
paper  will  help.  Journal  of  Electricity  will  work  for  a 
constructive  shipping  program,  to  keep  ships  in  use  and 
freight  going  steadily  forward.  The  great  reclamation 
projects  of  the  Southwest  have  this  paper’s  support  in 
opening  more  land  to  cultivation,  developing  more  power, 
improving  navigation  and  preventing  disastrous  floods. 
The  agricultural  and  flnancial  interests  will  be  aided  in 
their  efforts  to  stabilize  production  and  marketing. 


Behind  this  broad  editorial  service  is  the  cooperation  of 
the  whole  Journal  of  Electricity  organization,  in  more 
closely  knitting  the  electrical-industrial  fraternity.  May 
it  be  a  truly  Happy  New  Year  to  all. 


.■  i 

Happy  New  Year 

1 ! 


STANDING  as  a  guide  to  the  future  and  aware  of  its 
widened  duty,  is  Journal  of  Electricity,  exponent 
of  electrified  industry.  With  its  finger  on  the  pulse 
'  of  the  West,  Journal  of  Electricity  is  the  link  con¬ 
necting  the  producers  and  the  users  of  power  —  the  power 
companies  and  industrial  organizations.  The  problems  of 
one  are  the  problems  of  all,  and  the  profit  of  one  is  the 
profit  of  all. 


I 
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The  Driving  Power 
of  Quality 


What  makes  one  motor  stand  up  longer,  cost  less  in  the  long  run  and 
continuously  deliver  power  without  interruption? 


It  is  the  QUALITY  in  design,  workmanship  ^ 
and  materials  that  keeps  the  motor  going  long  xiaCTCI%VrogUl1y 
after  the  mediocre  motor  has  retired  to  the 
repair  shop  or  to  the  junk  pile. 

It  is  the  QUALITY  in  Wagner  Motors  that  has  built  MotOTS  QT€  40° 
up  this  reputation,  that  has  made  every  Wagner  Motor  MotOTS 

user  a  prospect  for  more  Wagner  Motors. 

To  accept  less  than  Wagner,  Quality  is  to  acknowledge  that  less  than  the  best  is 
good  enough.  Send  for  Bulletins  11814  and  12214. 


Motors  are  40° 
Motors 


. 


Wagner  Motor  driTing  a  short  throat  horizontal  stroke  punch  and  rotary  trimmer 
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The  Industrial 
West 


First  it  was  mining:  that  brought  great  numbers  of  men  to 
the  West  and  started  wealth  streaming  from  a  new  section  of  the 
world.  The  mines  of  the  West  are  still  supplying  a  solid  portion  of 
the  world’s  metals  and  minerals. 


Then  with  the  application  of  water  to  semi-arid  lands  the  West 
drew  millions  to  gather  wealth  from  the  cultivation  of  its  soil. 
The  food  resources  of  the  West  are  being  exploited  to  an  ever 
widening  market. 


And  now  the  West  has  definitely  entered  the  era  of  industry, 


With  rapidly  rising  fuel  and  labor  costs,  seekers  of  wealth  are 
rightly  appraising  the  West’s  vast  resources  of  water  power. 
Approaching  this  opportunity  with  keen  vision,  the  electrical  indus¬ 
try  has  set  an  inevitable  pace  for  industry  in  the  West  with  its 
magnificent  program  of  power  development. 


Seventy  per  cent  of  these  power 
increases  are  going  to  industry,  an 
assurance  of  a  West  with  great  in¬ 
dustries. 


Mighty  Is 


The  efficient  use  of  seventy  per  cent 
of  the  West’s  future  electrical  energy 
will  be  determined  by  the  proper  appli¬ 
cation  of  motors  correctly  designed. 


The  motor  is  the  efficient  medium 
through  which  the  West  must  advance 
its  industrial  program  to  balance  the 
gigantic  power  development  plans  of 
western  central  stations. 


The  West  of  the  Rockies  is 
supreme  in  its  resources  of 
mines,  forests,  vast  irrigable 
lands,  and  cheap  hydro-electric 
power.  The  electric  motor  is  the 
means  by  which  these  great  re¬ 
sources  are  capitalized. 


^  ^  *  A  9 
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Today  California  holds  and  amazing 
motor  record,  with  a  greater  connected 
motor  load  on  central  station  lines  than 
any  other  state. 


This  load  comes  from  an  intensive 
application  of  the  motor  in  such  indus¬ 
tries  as  oil  and  chemical,  iron  and  steel, 
lumlier,  textile,  food,  shipbuilding,  paper 
mills,  irrigation  and  reclamation  work. 


An  intimate  knowledge  of 
local  conditions  combined  with 
exhaustive  research  operations 
by  Westinghouse  engineers,  has 
produced  a  motor  to  adequately 
fill  every  industrial  need  in  these 
industries. 


W^tm^ouse 

the  Motor 


1 


!' 


vl 


WeitinKhouse  motor*  operat- 
inK  in  the  Snoqualmie  Fall* 
Lumber  Co.  plant  at  Sno¬ 
qualmie  Fall*,  Wa*h. 


Great  progress  is  being  made  in  the  applica¬ 
tion  of  electricity  to  practically  every  branch 
of  the  lumber  industry.  The  squirrel-cage 
and  wound-rotor  motors  are  the  type  of  West- 
inghouse  motors  generally  used  in  lumber 
mills.  The  former  type  is  more  used  in  driv¬ 
ing  such  machines  as  edgers,  trimmers,  slash¬ 
ers,  matchers,  hogs,  etc.  The  wound-rotor 
motor  is  used  more  universally  where  ma¬ 
chines  are  started  under  a  heavy  load,  such 
as  the  log  haul,  gang  or  resaw,  or  in  any  case 
where  a  variation  of  speed  is  essential.  Motor 
control  eliminates  all  the  need  for  shafting. 


Type  CS  Squirrel-Cage  Induction 
Motor,  50  Hp.,  1160  R.P.M.,  three- 
phase,  60-cycle,  440  volts. 


.*c-. 
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A  foreit  of  derricks  in  the 
Midway  Field  (Kern  Co.)- 
These  pumps  are  electrically 
operated. 


The  large  oil  fields  of  the  west  find  the 
greatest  economy  in  their  operation  through 
the  application  of  electric  power.  For  effi¬ 
cient  work  in  the  production  of  oil,  a  motor 
must  serve  the  dual  purpose  of  “pumping” 
and  “pulling”  to  which  needs  the  Westing- 
house  Oil  Well  motor  is  especially  adapted. 
The  speed  and  torque  is  best  suited  to  each 
class  of  work.  The  transfer  is  accomplished 
by  the  simple  operation  of  a  controller,  which 
changes  the  operation  from  the  full  overload 
and  low  voltage  protection  required  in  pump¬ 
ing,  to  the  hoist  control  with  greater  torque. 


I 
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Here  U  shown  one  of  three  inetsUationB 
of  control  and  pipe  moanting  for 
motors  operating  in  the  Williams  Irri¬ 
gation  District. 


Motor  Control  Devices  Mean 
Economy  with  Safety 


The  degree  of  perfection  which  has  been 
attained  in  the  Westinghouse  Auto-starter  is 
positive  insurance  to  the  users  of  motors 
against  overload  and  interruptions.  To  start 
the  motor  by  use  of  the  Auto-starter,  the 
operator  simply  throws  the  handle  to  the 
start  position  and  holds  it  there  a  few  sec¬ 
onds  until  the  motor  attains  nearly  full  speed, 
then  throws  the  handle  quickly  over  to  the 
“running”  position,  which  connects  the  motor 
directly  to  the  line.  To  stop  the  motor,  he 
brings  the  handle  back  to  the  “off”  position. 


The  installation  of  motors,  starting  appa¬ 
ratus  and  pumps  in  the  Williams  Irrigation 
District  (California)  is  a  most  modern  one. 
Here  are  to  be  found  in  each  of  three  sys¬ 
tems,  four  200-Hp.  motors,  direct  connected 
to  centrifugal  pumps,  delivering  36,000  gal¬ 
lons  of  water  per  minute.  The  motors  are  of 
the  Westinghouse  Squirrel-cage  type,  350 
R.P.M.,  440-volt,  three-phase,  60-cycle.  The 
motor  starting,  protective  and  control  appa¬ 
ratus  installed  for  the  operation  of  these 
motors  is  pictured  above. 


Westinghouse  Electric  &  Manufacturing  Company 

East  Pittsburgh,  Pa. 

Denver,  910  Fifteenth  St.  Portland,  Broadway  and  Morrison  Sts. 

Los  Angeles,  7th  and  Spring  Sts.  Salt  Lake  City,  2nd  South  and  Main  Sts. 


San  Francisco,  1  Montgomery  St. 
Seattle,  Second  and  Cherry  Sts. 
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If  the  dealer  could  do  a  little  sample  ironing  in 
the  store,  it  would  be  easy  to  convince  any 
woman  of  the  quick-heating,  smooth-working 
qualities  of  the  Universal  Iron. 

In  the  store  the  Universal  is  but  shapely-fashioned, 
well-finished  metal  —  cold,  inanimate,  unresponsive. 
But  in  the  home,  on  the  ironing  board,  it  quickens 
into  life  —  a  life  of  Service. 

After  all,  the  Universal  isn’t  metal;  it  isn’t  theory; 
it  isn’t  what  ingenuity  designs  and  skill  executes. 
The  Universal  Iron  is  Service  itself — hot,  smoothly 
continuous  Service  throughout  years  of  ironing  days. 

The  Universal  is  the  result  of  slighting  nothing, 
taking  nothing  for  panted,  proving  everything. 
Non-stopping  satisfaction  goes  with  every  sale  and 
a  liberal  profit  goes  to  the  dealer. 


LANDERS  FRARY  &  CLARK 

NEW  BRITAIN,  CONN. 


UNIVERSAL 


ELiECTRIC 

IRON 
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For  Sale 

£ 

I  NEW  AND  USED  CONSTRUCTION 
I  MATERIALS  AND  EQUIPMENT 


I  Compressors,  Air  | 

I  1 — 6  B  Ingersoll  Rand  Air  Compressor  coupled  s 
I  to  G.  E.  motor.  Type  HF  4/8-5-1/2  A,  | 

I  Form  C.  | 

I  3 — Sullivan  W.  J.  3  Angle  Compound,  14  x  8%  I 

1  X 10.  I 

:  I 

I  2 — IngersoII  Rand  Imperial  Type  XB  Duplex,  1 
I  Power  Driven,  16x9x12.  | 

I  4 — Ingersoll  Rand  Type  ERI  Straight  Line,  | 
I  12  X 10,  Single  Sti«e,  Power  Driven.  | 


1  Hoists  I  i 

I  i  * 

i  9 — Assorted  single  and  double  drum  hoists.  I  ; 

i  I  s 

I  Locomotives,  Electric  1  I 

I  6 — G.  E.  6-Ton  Industrial  Platform  Type,  260-  |  1 

I  volt  d.c.,  36"  gauge,  with  controller  and  |  | 

I  headlight,  steel  tired  wheels,  drawbar  poll  |  | 

I  2600  lbs.,  speed  6.8  miles  per  hour.  Link  |  | 

1  and  pin  couplers  with  automatic  coupler  at-  |  | 

I  tachment,  23^"  from  top  of  rail  to  center  |  | 

1  of  drawbar,  equ4pi>ed  with  hand  brakes.  |  | 

I  1 — Westinghouse  Baldwin  6-ton,  260  vqjts  d.c.,  |  | 
1  36"  ga.  Mine  Type  with  controller  and  I  | 

I  headlight;  steel  tired  wheels,  drawbar  pull  |  | 

I  3000  lbs.,  speed  6.1  miles  per  hour.  Link  |  i 

I  and  pin  couplers.  23^^"  from  top  of  rail  |  1 

I  to  center  of  drawbar.  |  \ 

I  I — G.  E.  4-Ton  Type  GECB,  260  volts  d.c.,  1  | 
I  36"  ga.,  with  controller  and  headlight ;  i  | 

I  drawbar  pull  1200  lbs. ;  speed  6  miles  per  |  | 

I  hour.  I  I 

I  1 — Westinghouse  Baldwin  6-ton,  220-volt,  36"-  f  | 
1  gauge  with  controller ;  drawbar  pull  1700  |  | 

I  lbs. ;  speed  7.6  miles  per  hour.  Link  and  |  | 

I  pin  couplers,  23^4"  from  top  of  rail  to  1  | 

1  center  of  drawbar.  i  i 


I  Motor  Generator  Sets 

I  7 — Complete  Sets.  Motors  ranging  from  60-hp. 
I  to  120-hp. 


I  Rock  Drills 

I  61 — Ingersoll  Rand  No.  248  and  Denver  Turbo, 
I  Model  21. 


I  Steam  Shovels 

I  1 — Model  20,  oil  burner,  mounted  on  railway 
I  trucks,  equipped  with  1 — 19'  boom,  1 — 16' 

I  dipper  stick,  1 — 36  x  36  x  38  dipper  with 

I  teeth.  1  set  traction  wheels. 

I  1 — Model  40,  oil  burner,  mounted  on  standard 
I  trucks,  equipped  with  1 — 20'  dipper  stick 
I  (boomL  1 — 16'  dipper  stick,  1 — 44  x  36x  38 
I  dipper  with  teeth. 

I  1 — Marion  Model  40,  oil  burner,  mounted  on 
I  standard  trucks,  equipped  with  1 — 26'  boom, 
I  1 — 16'  dipi^r  stick,  1 — 27  x  33  x  30  dipper, 
1  1  set  traction  wheels. 


We  can  also  famish  with  each  shovel  tunnel  | 

equipment  as  listed  helow: 

1 — 1^  yd.  shallow  rock  dipper,  manganese  1  i 
steel  front  with  teeth.  |  | 

1 — 8'  dipper  stick,  armoured  with  racking  |  | 
socket  casting  ready  to  attach  to  dipper.  |  I 

1 — Short  reach  jack  arms.  |  | 

1 — 13'  armoured  tunnel  boom  less  crowding  |  | 
engine,  shipper  shaft  and  shipper  shaft  |  | 
gears.  •  : 

I  I 

Immediate  Delivery  |  | 

@SAN  JOAQUIN  LIGHT  & 
POWER  CORPORATION 

ALVAGE  DEPT.  FRESNO.  CAL. 


THAT 

SEARCHLIGHT 

_ PULLS 

The  Western  electrical  and  industrial  market 
reached  by  Journal  of  Electricity  constitutes 
just  now  the  most  active  buying  market. 
Electric  power  construction  ,and  industrial 
expansion  are  keeping  the  wheels  turning  and 
the  demand  up  for  all  types  of  equipment. 

This  is  the  time  to  use  Searchlight  that  pulls. 


San  Joaoui»«  Liomt  &  Power  Corporation 

OmwmuA^  Omoa . 

Paasifo,  CAUPoamA 
CsosBbar  10,  1920. 


Journal  of  Slootflelty, 

Rialto  Building, 

San  rranelseo,  Calif. 

attention  Mr.  Trogonlng 
Dear  Mr.  Trogonlng; 

Enolosod  Is  copy  for  page  In  searoh- 
llght  Saetlon  whloh  wo  wish  to  bavo  Insortod 
In  your  Issuo  of  Pooembor  15. 

This  stuff  Is  novlng  very  rapidly  so 
that  by  January  1  we  will  have  but  very 
little  left.  However,  there  will  be  exiough 
to  make  up  a  single  coluom  ad  i  believe. 

The  Searohllght  Section  has  brought 
about  thirty  good  live  replies  from  all  points 
In  the  West  a^  wo  feel  highly  pleased  with 
the  results  thus  far. 

Yours  very  truly. 


kdveTtlsl^  Department. 


The  San  Joaquin  Light  &  Power  Corporation  had  on 
hand  a  large  assortment  of  construction  material  and 
equipment.  They  wished  to  dispose  of  it  quickly  and 
with  satisfactory  profits.  Three  page  insertions  in 
Searchlight  brougnt  the  desired  results.  It  will  pay 
you  to  use  Searchlight, 

JOURNAL  sf  ELECTRICITY 


IIMMIIMIttIMMIMMtIHMMMItllllllMMMIIIIIIMMMMIII 


January  1,  1921] 
Journal  of  Electricity 


SEARCHLIGHT  SECTION 


35 


PERSONAL 

SERVICE 


JOURNAL  OF  ELECTRICITY 

SEARCHLicarr 


MARKET  PLACE  OF  THE 
PACIFIC 


POSITIONS  OPEN — Business  Opportunities  and 
other  undisplayed  ads,  6  cents  a  word,  min¬ 
imum  $1.25  an  insertion. 

POSITIONS  WANTED— Evening  work  wanted, 
tutoring  and  other  undisplayed  ads  of  indi¬ 
viduals  looking  for  employment,  4  cents  a 
word,  minimum  76  cents,  payable  in  advance. 

PROPOSALS — Advertisements  for  bids,  40  cents 
a  line. 


ADD  5  WORDS  for  box  number  in 
undisplayed  ads  if  replies  are  to 
any  of  our  offices.  There  is  no  ex¬ 
tra  charge  for  forwarding  replies. 

DISCOUNT  OF  10%  if  one  payment 
is  made  in  advance  for  4  consecu¬ 
tive  insertions  of  undisplayed  ad. 


ADS  IN  DISPLAY  TYPE— Space  is  sold  by  the 
Inch  (30  in.  to  a  page),  the  price  depending 
upon  total  space  used  within  a  year,  some 
spare '  to  be  used  each  issue. 

RATE  PER  INCH  for  ads  in  display  space: 

I  to  4  in.  $3.60  an  in.  30  to  59  in.,  $3.20  an  in. 

6  to  10  in., $3.40  an  in.  60  to  99  in.,  $3.10  an  in. 

II  to  29  in.,  $3.30  an  in.  100  in.  or  more  $3. 00  an  in. 


POSITIONS 

OPEN 


EMPLOYMENT 


POSITIONS 

WANTED 


FOR  SALE  I 

2 — 200-hp.  B.  W.  Boilers,  200  lbs.  | 
pressure.  | 

2 — 500-hp.  Triple  Expansion  Engines.  | 
2 — 200-kw,,  D.C.  Generator  Sets.  I 

AGENTS 

Diamond  Iron  Works 

Saw  Mill  Machinery  I 
El  Paso  Foundry  and  Machinery  Co.  | 
Mining  Machinery  | 

PORTER  &  NEIGHBOR 

608  Fife  Bldg.  San  Francisco  | 


I  WE  CAN  RENDER  YOU 

I  DEFINITE  SERVICE 

I  in  finding  reliable  employes 

I  3000  applications  on  file,  of  capable 
j  TECHNICAL— SALES— CLERICAL 

I  men  and  women.  Selections  made  by 
I  analytical  methods. 

I  Oar  fee  is  only  29% 

I  ASSOCIATED  SERVICE  AGENCY 

I  528-29-39  Hearst  Bldg.  San  Francisco 

I  Phone— Sutter  6649 


SALES  ENGINEER  wishes  to  make  connections 
in  California  with  supply,  electrical  equipment 
or  public  utility  company  ;  twelve  years  experi¬ 
ence  covering  equipment  sales.  power  sales 
illuminating  engineering  and  industrial  electric 
heating  engineering.  Box  PW-133,  Journal  of 
Electricity. 

INDUSTRIAL  electrician,  having  both  technical 
knowledge  and  practical  experience,  desires  posi¬ 
tion.  Eighteen  years  experience.  Seven  years  in 
the  lumber  industry.  Former  General  Electric 
Company  test  man.  Can  design  and  install  com¬ 
plete  plant.  PW  125 — Journal  of  Electricity. 

DISTRIBUTORS  WANTED 

A  MANUFACTURER  of  motors  in  the  midwest 
will  negotiate  for  a  distributor  for  Pacific  Coast 
territory.  Address  DW  405 — Journal  of  Elec¬ 
tricity. 


E  1 

1  WANTED 

1  One  400  H.P.  motor  I 

ARC  LAMPS  FOR  SALE 

1  One  600  H.P.  motor  | 

Due  to  change  in  Street  Lighting  System,  the  California-Oregon  | 

1  -  j 

Power  Company  has  on  hand  ninety-one  used,  4  ampere,  series,  | 

I  FOR  SALE  1 

luminous  arc  lamps,  G.  E.  Catalog  No.  9565.  In  good  condition.  | 

1  Large  stock  of  generators  and  motors  | 

An  attractive  price  will  be  made.  For  additional  information  | 

i  ranging  from  10  H.P.  to  150  H.P.  | 

address  | 

1  a  W.  KING  CO. 

California-Oregon  Power  Company 

1  Rialto  Bldg.  San  Francisco  | 

507  Montgomery  Street  San  Francisco  | 

IIIIIIMMItllMMIIIII 


ENTERPRISE  ELECTRIC  WORKS 

The  Motor  House 


A.C.  GENERATORS 

1 —  240  KW.  514  R.P.M,  Westinghouse  Electric 

2 —  160  KW.  614  R,P.M.  General  Electric 

1—  50  KW.  600  R.P.M.  General  Electric 

2 —  30  KW.  1200  R.P.M.  General  Electric 


A.C.  VARIABLE  SPD.  MOTORS 
100  HP.  3-Ph.  720  R.P.M.  General  Electric 
75  HP.  3-Ph.  514  R.P.M.  General  Electric 
20  HP.  3-Ph.  1740  R.P.M.  Westinghouse 
10  HP.  3-Ph.  840  R.P.M.  Westinghouse 


A.C.  CONSTANT  SPD.  MOTORS 
2—150  HP.  3-Ph.  600  R.P.M.  General  Elec¬ 
tric.  Complete  stock  of  other  sizes  and 
speeds  down  to  1  HP. 

SELL 

652-654  Mission  Street 


NEW  MOTORS 

Complete  stock  of  new  motors,  3-phase, 
220  and  440  V.  from  40  HP.  down  to 
I  HP.  in  all  standard  speeds. 


RENT 


DIRECT  CURRENT  GENERATORS 
112  KW.,  250  V.,  Westinghouse 
29  KW.,  125  V.,  Crocker- Wheeler 
25  KW.,  125  V.,  General  Electric 

EXCHANGE 

San  Francisco,  Calif. 


SEARCHLIGHT  SECTION 


[Vol.  46— No.  1 
Journal  of  Electricity 


How  Much  War  Department  Surplus 
Property  Can  Be  Absorbed  by  Your  1921 
Expansion  and  Replacement  Plans? 


!  "^uDomte/in- 

VkImsJi 


ms 


Nearly  one  hundred  thousand  individual 
f  orders  representing  sales  amounting  to  nine 
hundred  million  dollars  is  the  staggering 
total  of  property  disposed  of  through  War 
l^^^ljDepartment  sales  to  date. 

fij  The  buying  power  of  America  has  responded 
S.  to  these  sales  in  a  big  Way,  many  manufac- 

tturers  .looking  to  them  as  a  regular  source 
of  supply. 


Thousands  of  machines  purchased  through  this  channel  are  in  operation.  Thousands  of 
motors,  generators  and  other  electrical  equipment  are  supplying  heat,  light  and  power 
in  every  industry.  Huge  quantities  of  chemicals  have  found  their  way  to  use  through 
these  sales.  Thousands  of  tons  of  iron  and  steel  from  this  source  have  been  wrought 
into  every  conceivable  tool  and  commodity. 

Now  is-  the  Time  to  View  your  Future  Needs 

SURPLUS  PROPERTY  BRANCH, 

OFFICE  OF  THE  QUARTERMASTER  GENERAL 

MUNITIONS  BUILDING  WASHINGTON,  D.  C. 


Additional  Items  from  Machinery  and  Materials  List  No.  13 
To  Be  Sold  By  Negotiation 


Ratchet  Braces 

Brass  Rivets 

Brass  Studs 

Brass  Washers 

Lead  Covered  Cable 

Telephone  Cable 

Cable  Releases 

Calipers 

Chain  Hoists 

Electric  Knives 

Metal  Forming  Machines 

Oil  for  Break  Switches 

Lard  Oil 

Quenching  and  Tempering  Oil 


Pipe  Fittings 
Nipples 
Malleable  Pipe 
Steel  Springs 
Rubber  Tape 
Plain  Copper  Wire 
Differential  Cap  Pulleys 
Resonators 
Galvanized  Rods 
Crucible  Tool  Steel 
Strip  Steel 
Tool  Steed 
Air  Tanks 

Chief  Operators’  Desks 


Drawing  Boards 
Motor  Fuses 
Gum  Box  Board 
Engine  Lathes 
Motors  for  Grinders 
Stocks  and  Dies 
Payout  Reels 
Relay  Racks 
Hand  Rip  Saws 
Cold  Rollj|d^  Steel 
Wire  Firing  Reels 
Galvanized  Iron  Wire 
Litharge 


Items  of  Pertinent  Interest 


125  Hand  Connectors  for  Grether  Hand  Lanterns  (sockets) 

Location — Washington,  D.  C. 

1672 

19  Covers,  for  Grether  Hand  Lanterns 

Location — Washington,  D,  C. 

1672 

155  Connectors-Insulators  for  Grether  Hand  Lanterns. 

Location — Washington,  D.  C. 

1672 

3  Doors  for  Grether  Hand  Lanterns. 

Location — Washington,  D.  C. 

3529 

303  Eveready  Flashlights  1 V*  x  2  Vi  x  5,  without  batteries. 

Ix)cation — Pittsburgh,  Pa. 


173  Eveready  Flashlights,  without  batteries. 

Location — Baltimore,  Md. 

17884 

4  Generator  Sets,  gas  elec.  25-kw.,  40-volt. 

Location — New  Cumberland,  Pa. 

17881  . 

38  (Jenerator  Sets,  gas  elec.  25-kw.,  320-volt. 

Location — Schenectady,  N.  Y. 

20726 

1  Motor,  electric  a,c.,  150-hp.,  400- volt,  3-phase. 

Location — Wa.shington,  D.  C. 


20  Motor  Generator  Sets  for  power  panels. 

Location — Philadelphia,  Pa. 

1891 

285  gal.  Oil  for  oil  break  switches,  “Hi.  Flash.” 

Location — New  Cumberland,  Pa. 

3097 

1000  Signal  Plugs,  W.  E.  Co.,  No.2-B-red,  for  telephone  apparatus, 
comprising  retardation  coil  enclosed  with  iron  cover. 

1  Condenser,  2  MF  capacity. 

Location — Philadelphia,  Pa. 


2,100  lbs.  Bit  Plugs,  galvanized. 

Location — Baltimore,  Md. 

E-616 

60  Switchboards,  3  wire,  25-kw.,  250-volt. 

Location — Schenectady,  N.  Y. 


vt\r  Sales 


MACHINERY  AND 
ENGINEERING  MATERIALS 

USX  No.  13 

Sale  by  Negotiation 


HOW  TO  ORDER 

All  orders  and  negotiations  for 
materials  offered  in  this  list 
must  be  addressed  to  the  Depot 
Quartermaster  of  the  division 
where  material  is  located.  These 
divisions  and  the  addresses  of 
controlling  offices  are  given  be¬ 
low.  To  obtain  a  complete  list 
of  materials  not  listed  in  this 
advertisement,  clip  and  mail  the 
attached  coupon. 

LIST  OF  DIVISIONS  AND 
CONTROLLING  OFFICES 

Eastern  Division 

59th  St.  &  1st  Ave., 

Brooklyn,  N.  Y. 

Central  Division 

1819  West  39th  St., 

Chicago,  Ill. 

Southern  Division 

Transportation  Bldg., 

Atlanta,  Ga. 

Southwestern  Division 

San  Antonio,  Texas 

Northeastern  Division 

Army  Supply  Base 

Boston,  Mass. 


COUPON  ) 

Chief*  SaIm  Promo-  /  Y\;ffD/%nnp  4  xI'T 
tion  Section.  Office  of'  IMPORTANT 
the  Director  of  Sales,  Mail  Coupon  to 
Room  2515,  Munitions  1  This  Address: 
Buildina,  Washinaton,  I 
D.  C.  J 

Kindly  send  M.  &  E.  M.  List 
No.  13  in  its  entirety. 

Firm  Name . 


Street  Address 


City .  State. 

Signed  By . 
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Ready  Reference  for  Western  Buyers 


I  Electric  Appliance  Co.  | 

SAN  FRANCISCO 

I  JOBBERS  OF  ELECTRICAL  I 
I  AND  AUTOMOBILE  SUPPLIES  | 

I  DISTRIBUTORS  FOR  I 

Packard  Lamps  | 

Para  Rubber  Corered  Wire 
Eden  Washing  Machines  | 

Bryant  and  Perkins  Material  | 

Union  Reflilable  Fuses  i 

Economy  Refillable  Fuses  | 

Universal  Heating  Goods  i 

i  Square  D  Switches  I 

i  Sheraduct  and  Economy  Conduit  f 

Crouse-Hinds  Material  1 

Emerson  Motors  | 

I  Everhot  Electric  Hot  Water  Systems  | 

nttttTrtMIMIMHMMHIIIItllMMMMiMMMIIIIIMMIIItlllltMtIIIIMMIItKItHIIKimMIIMIIIIMIIIIIMr 


I  I  OS  ANGELES  PORTLAND  SPOKANE  1 

1  OAKLAND  SAN  FRANGSCO  SEATTLE  i 

PACIFIC  states! 
ELECTRIC  CO. I 

I  DISTRIBUTORS  FOR  | 

I  The  American  Conduit  Mfg.  Co. 

I  Anaconda  Copper  Mining  Co. 

I  Cronse>Hinds  Company  | 

I  Economy  Fuse  &  Mfg.  Co.  | 

I  Edison  Electric  Appliance  Company  5 

Edison  Mazda  Lamps 

I  The  (Orangeburg)  Fibre  Conduit  Co. 

;  General  Electric  Company  i 

I  Hemingray  Glass  Company 

I  Hubbard  &  Company 

I  Hurley  Machine  Company 

I  Ivanhoe-Regent  Works 

I  Locke  Insulator  Mfg.  Company 

i  L.  Plant  ft  Company 

I  Sprague  Electric  Works 

I  Square  D  Company  | 


lltlllMIIMIIIIIIi 


R.  J.  DAVIS 


DISTRICT  SALES  AGENT 


Buyers 


A.C.  Motors  and  fans 


Complete  Stocks  Corried  at 


f  906  So.  Hope  St. 
i  Los  Angeles 

riMIKHIIilllllMtltMIMMIMIMIIIMMIIt 


171-173  Second  St.  | 
San  Francisco  | 


can  well  afford  to 
patronize  those 
registered  on  these  pages 
as  it  is  evidence  of 
mutual  co-operation 
in  the  upbuilding 
of  the  West 


Los  Angdes  1 
Chicago 


I  Illinois  Electric  Co.  ) 

Disiribwtors  of  JOBBERS 

i  Peerless  Mazda  Lamps 

I  Free-Westingkonse  Sewing  d  I 

Machines  CleCtTICal  I 

I  The  ROT  APEX  Unitized 
Electric  Washer 
i  Apex  Vacuum  Cleaners 
i  Union  Reflilable  Fuses 
I  Cutler-Hammer  Material 
1  Geo.  Cutter  Products 
i  Crouse  Hinds  “Condulets'* 

I  New  York  Ins.  Raven  Core 
Rubber-covered  Wire 
I  Westinghouse  Electric 
Housebold  Appliances 


Supplies  j 


CJMIIIIIIIHItMlllllltdliillllitiitiiiiiiiiiiiiilXiiiiiiiiliiHIIIMIIMIMMIIIMIMIItlMIMIMIHIMiMI 

I  ELECTRIC  RAILWAY 
1  &  MANUFACTURERS 
SUPPLY  CO. 

Jobbers  and  Manufacturers 
i  of  Electrical  Supplies 

I  Specialists  in 

I  Knife  Switches 
i  Panel  Boards 
I  Switchboards  and 
J  Insulating  Materials 

(sAN  FRANCISCO 


GUARD 


THE  KEY  II TO  SAFETY 


Manufactured  By 
McGILL  MFG.  CO.  | 
Valparaiso,  Ind. 


Fully  protects  Incan-  | 
descent  Lamps  against  | 
Breakage  and  Theft.  | 
key.  Pays  for  itself  for  1 


:  Locks  on  with  a 
I  every  lamp  saved. 

I  FOR  SALE  BY  ALL 

I  ELECTRICAL  SUPPLY  JOBBERS 


TPAOe  MARK 


REGISTERED. 

i 

STANDARD 

GLASS 

INSULATORS 

HEMINGRAY  GLASS  CO.  I 

Office:  Muncie,  Indiana  1 

I 


POBES  SUPPLY 
COMPANY 


- WHOLESALE - 

ELECTRICAL  SUPPLIES 


i  PORTLAND  and 
I  SEATTLE 


lAllied  Industries 

I  INCORPORATED 

Succesaors  to 

Electric  Agencies  Co. 

I  Representing  manufacturers  of 
I  electrical  materials  of  proven 

I  worth 

I  Marketing  through  only  legitimate 

I  channels 

Los  Angeles 
Seattle 

San  Francisco 


BRADEN  I 

Printing 

Company 

PRINTERS 

PUBLISHERS 

PHONE  DOUGLAS  1221 

50  Main  St.,  San  Erancisco  j 
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Ready  Reference  for  Western  Buyers 


ALEXANDER  AND  LAVENSON 


ELEamCAl  SUPPLY  CO. 


Bluebird  Electric  Clothea  Washer* 
Panamalites 

Mannins-Bowman  Heating  Appliances 

Trumbull  Safety  Switches 

Noark  Fuses 

Bryant  Material 

Westingbouse  Lamps 

Insulating  Supplies 

Duracurd 

Wheeler  Industrial  Lighting 
(instruction  Supplies 
Johns-Manville  Products 
Robbins  A  Myers  Products 
Estate  Electric  Ranges 

IS2-I38  Second  Street, 

SAN  FRANCISCO.  CAL. 


FEDERAL  ELECTRIC 
COMPANY 

Manufacturers  —  Wholesalers 

Electric  Signs 
Electric  Appliances 
Electric  Supplies 

of  all  descriptions 

2718  Elliott  Art..  Seattle.  Wash. 

91  New  Montgomery  SL.  San  Francisco 


A  book  for  the  practical  man 

AMERICAN  ELECTRICIAN’S 
HANDBOOK 

BY  TERRELL  CROFT 

A  reliable,  useful  handbook  for  wire- 
men,  contractors,  linemen,  plant  super¬ 
intendents  and  construction  engineers. 

711  pages,  pocket  size;  900  illustra¬ 
tions;  flexible  binding  —  $4.00. 

JOURNAL  OF  ELECTRICITY 
Rialto  Bldg  San  Francisco 


John  A  Roebling’s  Sons 
Co.  of  California 


San  Francisco 
Portland 


Los  Angeles 
Seattle 


Wire  Rope 
Blocks  and  Fittings 
Electric  Wires  and  Cables 
Wire  Cloth  and  Netting 
Wire  Products 


MONTANA 


The  Montana  Electric  Co. 

JOBBERS  OF 

EVERYTHING  ELECTRICAL 


WESTINGBOUSE 

DISTRIBUTORS 

Mine,  Mill  and  Factory  f  ML 

Electrical  Supplies  VQg 

NO  INQUIRY  TOO  LARGE 


TYPE  C 

EXTERNALLY  OPERATED 

MADE  BY 

MEYERS  ELECTRIC 
SAFETY  SWITCH  CO. 


1  247  Minna  St. 


San  Francisco 


Cedar  Poles 

can  be  had 

Quickly 

if  ordered  from 

E.  T.  CHAPIN  CO. 

Western  Sales  Oflice: 

611  WALKER  BANK  BLDG. 
SALT  LAKE  CTTY 
R.  H.  FELT,  Manager 


iHMMIMMlilMIIIIHIMIHIMIMIMMMMlfHIHMIllHItHMKHIHMIlOIIHItHIMMIMtHdHtMIIIII 


THE  WASHINGTON  ELECTRIC 
SUPPLY  CO. 

(  J  S.  152  Monroe  St. 

SPOKANE,  WASH. 

WESTINGHOUbE  DISTRIBUTORS 

“Anacondu  (k>pper  Mng.  Co.”  Bare  Chopper 
Wire 

“A.  &  F.”  Water  Heaters 
“Eureka”  Vacuum  Cleaners 
"Free-Westinghouse"  Sewing  Machines 
‘Thor”  —  Washers,  Ironers  and  Cleaners 
‘'Universal”  Electric  Home  Needs 

Electrical  supplies  for  every  requirement 

“SERVICE”  our  Motto 


Listenwalter  &  Gough,ln 

JOBBERS  OF 

ELECTRICAL  SUPPLIES 

Southern  California  and  Arizona 


DISTRIBUTORS  FOR 
Blue  Bird  Appliance  Co. 
Universal  Heating  Appliance  Co. 
Johns-Manville  Products 
Trumbull  Electric  Mfg.  Co. 


326-328  East  3rd  St. 


I  Los  Angeles 


California  1 


GREAT  FALLS  I  i 


By  placing  your  Ad.  in 
the  journal  of  Electricity 

you  reach  a  tremendous  buying 
power.  Our  advertising  service 
department  is  ever  anxious  to 
serve  the  needs  of  Journal  ad¬ 
vertisers  in  any  way  possible. 

Let  this  department  cooperate 
with  you  in  preparing  copy,  in 
order  to  get  the  best  results' 
from  your  advertising. 

IMMMItiiHIIIMnMIillMlllllllinMItlllMMIIIIIIIIIHMMIIIIIIIIIMMIMIIintllllllHHIlF******* 
I . . 

Wholesale  Electric  Co. 

817  Mission  St.  San  Francisco 

A  House  with  a  Policy 
A.  R.  Fierce.  Prop. 

“Connecticut”  Switches,  Sockets,  etc. 
“Chelten”  Switches,  etc. 

“Commercial”  Cartridge  Fuses 
“Freeman”  Sockets  &  Receptacles 
“Federal”  Spot  Welders 
“Grabler”  Locknuts  and  Bushings 
“Goodwill”  Heating  Pads 
“Hotpoint”  Heating  Appliances 
“KUlark”  Transformers 
“Multi”  Bushings  and  Powerlets 
“Red  Seal”  Batteries 
“Steel  City”  Outlet  Boxes  and  Covers 
“Trumbull- Vanderpool”  Switches 
“V.V.”  Fittings 


USE  THE 

JOURNAL 

SEARCHLIGHT 

SECTION 

It  brings  buyer  and 
seller  together 


MniiiiMMiimiiiKinuL 
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DIRECTORY  of-  ENGINEERS 


^urnpl  c> 
&eimricetnci 


vicily'S  selected,  list. 


Srtqineesrs  eauipped  In 
iZ  now  ttndcs^  way  in 


The  Arnold  (Ompany 

ENGINEERS-  CONSTRUCTORS 
ELECTRICAL  -  CIVIL- MECHANICAL 
105  SOUTH  LASALLE  STREET 
CHICAGO 


JOHN  S.  EASTWOOD,  C.  E. 

Dcsirncr  of  dams  of  tha 
EASTWOOD  MULTIPLE  ARCH  TYPE 
Suitabls  for  any  haUrht  or  sits 
Chsaper  than  earth  dams 
Stronger  than  solid  masonry 
Builder  of  the  HUME  LAKE  DAM 
Hearst  Bide.  San  Francisco,  CaL 


SANDERSON  &  PORTER 

ENGINEEBS 

Reports,  Deeiens.  Ensineerins.  Construction, 
Operation,  Managemant 

San  Francisco,  14  Montgomery  St. 

New  York  Chicago 


BYLLESBY 

ENGINEERING  &  MANAGEMENT 
CORPORATION 

>Q8  S.  La  Salle  Street.  Chicago 
New  York  Tacoma 


ELECTRICAL  TESTING 
LABORATORIES 

Electrical,  Photometrical,  Chemical  and 
Mechanical  Tests.  In8i>^lons  of  Materials 
and  Apparatus  at  Manufactory. 

80th  Street  and  East  End  ATsaae, 

New  Yerk 


STONE  &  WEBSTER 

Incorporated 
Design  and  Construct 
STEAM  POWER  STATIONS 
WATER  POWER  DEVELOPMENTS 
TRANSMISSION  LINF,S 
SUBSTATIONS  GAS  PLANTS 

NEW  YORK  BOSTON  CHICAGO 


ROY  N.  BUELL 

CONSULTING  ENGINEER 

Designer  of  “The  Buell  System”  of 
Drying,  Pulverizing,  Transporting  and 
Burning  Bituminous  and  Lignite  Fuels. 


90  Queen  Street 


Melbourne,  Australia 


BECKMAN  &  LINDEN 
ENGINEERING  CORPORATION 

Eixpert  Investigators  of  electrochemical  and 
electrometallurgical  loads  for  power  develop¬ 
ments,  including  every  stage  in  the  design  and 
construction  of  both  power  and  chemical 
plants  Roscarch  woih  undertaken. 

4Z8  Balboa  Bldg.  San  Francisco,  Cai. 


Irving  C.  Harris 


Wm.  S.  Cone 


CONE  AND  HARRIS 

CONSULTING  ENGINEERS 

Investigation,  Design,  Supervision 
Electric  Power  and  Irrigation  Projects 


LOUIS  F.  LEUREY 

INDUSTRIAL  APPUCATIONS 
OF  ELECTRICITY 


58  Sutter  St. 


San  Francisco,  CaL 


EDWIN  A.  ROGERS 

CONSULTING  ENGINEER 
Fuel  Oil  Combustion  and  Power  Plant 
Efficiency  Specialist. 

Member  A.  S.  M.  K 
Member  A.  L  M.  M.  E. 

507  Alaska  Commercial  Bldg.,  San  Francisco 


FORD,  BACON  &  DAVIS 


ENGINEERS 


1Z16  Hollingsworth  Bldg. 


Los  Angeles 


115  Broadway 
New  York 


58  Sutter  Street 
San  Francisco 


WILLIAM  S.  TURNER 

Consulting  Engineer 

Investigations,  Appraisals,  Financial  Reports.  De¬ 
signs,  Construction,  Management,  Arbitrations. 
Lighting  and  Power  Plants.  Electric  Railways, 
Hydro  Electric  DevelepmenU,  Industrial  Plants 
Member  A.  S.  C.  E.  Fellow  A.  1.  E.  B. 
1006  Spalding  Building  Portland,  Oregon 


THE  J.  G.  WHITE 
ENGINEERING  CORPORATION 
Engineers — Constructors 

Industrial  Plants,  Buildings,  Steam  Power 
Plants,  Water  Powers,  Gas  Plants,  Steam 
and  Electric  Railroads,  Transmission 
Systems. 

48  Exchange  Place  New  York 


J.  G.  WRAY  &  CO. 

ENGINEERS 

J.  G.  Wray.  Fellow  A.  I.  E.  E.  Cyrus  G.  Hill 
Utilities  and  Industrial  Properties 
Appraisals  Organization  Plans 

Rate  Surveys  Construction  Estimates 

Financial  Investigations  Management 

1Z17  First  National  Bank  Bldg.,  Chicago 


DWIGHT  P.  ROBINSON  &  CO„  Inc. 

With  which  is  consolidated 
Westinghouse.  Church,  Kerr  &  Co.,  Inc. 
Design  and  Construction  of 
Steam  Power  Stations,  Hydro-Electric  Devel¬ 
opments,  Industrial  Plants 
Electric  Equipment  Building,  Los  Angeles 
New  York  Chicago  Cleveland  Dallas 


THEBO  AND  STARR 
Engineers  and  Constructors 
POWER  DEVELOPMENTS.  IRRIGATION 
PROJECTS,  INDUSTRIAL  PLANTS, 
APPRAISALS 

Sharon  Bldg.  1811  Tulare  St. 

San  Francisco  Fresno 


WEIGHTMAN  &  STEIGELY 
Engineers  —  Architects 

Manufacturing  Plants 
Design,  Consultation,  Inspection 
Hugh  E.  Weightman  Arthur  C.  Steigely 

Room  406,  Morris  Plan  Bank  Bldg. 

Z1  North  LaSalle  St.  CHICAGO.  ILL. 
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ETTING  ATTENTION! 

Tooting  a  horn  is  one  way,  Advertising,  another.  If  you 
have  a  business  want  make  it  known  to  the  other  readers 
of  this  paper.  Reach  the  whole  industry  though  an  ad  in 


SEARCHUGHT  SECTION 


For  Every  Business  Want 


Think  SEARCHUGHT  First 
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APPROVED 


THE  UNDERWRITERS  LABORATORIES 

NATIONAL  BOARD  OF  FIRE  UNDERWRITERS 


iro 


ALL  CAPACITIES 

. . . 

lltllMHMIlllltlMIflllMIUlHtllllllUIIIIIIIMlMlllllllllllllllllllllil 


BOTH  250  600  VOLTS 

FERRULE  TYPE  -0-60  AMPS 
KNIFE  BLADE- 65-600  AMPS 

MHMNIIIIMIIIIHIMIMimmilllllfflHiHIMIIIIIIMIIHflllHIlHillill 


Approved  monarch  renewable  fuses 

OFFER  SIMPLICITY,  THROUGH  THE  ELIMINATION  OF 
LOOSE  PARTS;  DURABILITY,  THROUGH  STRENGTH  OF 
MATERIALS  AND  ACCURATELY  MACHINED  PARTS. 

Maintenance  costs  reduced  to  a  minimum 

THROUGH  SLOW  DEPRECIATION,  INTERCHANGEABLE 
PARTS  AND  SAVING  OF  TIME  WHEN  RENEWING. 


They  are  made  to  stand  the  most  severe  use 
Sot  just  the  average 


McMARCHREnixmEtaCbi 

GENERAL  OFFICES  &  PL'ANT 

JAMESTOWN.N.Y. 

NEW  YORK  CHICAGO  PHILADELPHIA  SEATTLE  '  SAN  FRANCISCO  LOS  ANGELES  DENVER 

BOSTON  DETROIT  CINCINNATI  ATLANTA  PITTSBURGH  RICHMOND  CLEVELAND 


>0^5*^::^ 
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cArmouncmi  the  Devdoprmnt  of 

Elexits 

Places  for  Lights 


IT  is  a  generally  accepted  fact  that 
we  all  want  more  lights.  But  in 
order  to  have  moVe  lights  we  must  pro¬ 
vide  more  places  for  lights. 

Up  till  now  this  has  been  difficult — 
and  expensive.  But  with  the  perfection 
of  Elexits  it  becomes  not  only  easy,  but 
extremely-  practical  and  economical. 
And  we  are  not  only  able  to  have  more 
lights — ^but  beHer  lighting. 

.  Elexits  are  standardized  “Electric 
^  Exits,”  or  outlets  which  are  finished 
off  with  an  Inconspicuous  flush  recep¬ 
tacle,  ready  to  receive  either  standard¬ 
ized  fixture-supporting  plugs  or  the 
standardized  attachment  plugs  now 
found  on  practically  all  electrical  ap¬ 
pliances. 

Plugs  for  Elexits  when  attached  to 
present-day  lighting  fixtures,  make 
them  at  once  movable,  changeable,  de¬ 
tachable,  by  simply  plugging  in  and 
plugging  out. 


People  will  be  quick  to  grasp  the  con¬ 
venience  of  such  flexible  lighting — 
quick  to  see  the  charm  of  such  change¬ 
able  lighting — much  quicker  to  learn 
the  real  value  of  proper  lighting  when 
they  can  manipulate  it  themselves. 

They  will  buy  brackets  or  chandeliers 
as  they  now  buy  portable  lamps  and 
will  plug  them  into  Elexits  wherever 
and  whenever  desired. 

And  they  will  want  homes,  offices, 
schools,  clubs  and  other  buildings  to 
have  plenty  of  places  for  lights  because 
they  can  express  their  individual  tastes 
and  desires  in  the  selection  and  arrange¬ 
ment  of  their  fixtures. 

Every  progressive  man  in  the  elec¬ 
trical  Industry  will  Instantly  appreciate 
what  Elexits  will  mean  to  him. 

“Elexif*  is  a  nams-word  coined  by  the  Electrie 
Outlet  Company,  Inc.,  to  describe  any  electrie 
outlet  equipped  with  a  receptacle  licensed  un¬ 
der  patents  owned  by  the  Electric  Outlet 
Company,  Inc.,  and  conforming  to  carefully 
standardized  measurements  to  insure  uniform 
service. 


Electric  Outlet  GbMPANY 

Inc. 


h  119  We*t  4C)th  St,  NewTforK  Gtf  I 


Front  and  back  views 
of  the  inconspicuous  wall 
Elexit  showing  the  flush 
receptacle. 


Two  plugs  for  wall 
Elexits — One  for  flat 
back  brackets,  the  other 
ready  for  attachment  to 
the  hickey  or  center  knob 
of  commercial  brackets. 


Front  and  back 
view  of  ceiling 
Elexit  showing  the 
sturdy  little  flush 
receptacle. 


The  two  piece  ceiling 
plug  that  makes  a 
chandelier  lock  itself 
securely  by  its  own 
weight  into  any  ceil¬ 
ing  Elexit. 


Cap  of  the  standard 
attachment  plug  that 
fits  all  Elexits  and  is 
now  found  on  most 
electrical  appliances. 


ome 


SILVER  SCONCES  for  the  dainty  white  colonial  living 
room  that  is  so  soon  to  be  hers !  And  the  charm  of 
changeable  lighting  that  they  embody!  For  the  many 
‘places  for  lights”  in  the  cozy  little  home  mean  a  new 
ireedom  for  experimentation  and  change  in  decoration 
and  arrangement  whenever  occasion  requires. 

Electric  Outlet  CbMPANY 


Elexits 


119  West  40tK  St,  NewYork  City 

Why  not  $hoxD  this  picture  and  story  to  your  best  customer?  You  can  get  reprints  from  us  for  $5  a  hundred.  Send  cheek  with  order. 
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"‘Western -made  to  meet  highest  Western  Standards” 


Giving  the  Fullest  Measure  of 
Protection  to  Motor  Users 


UO  MOTORS  have  kept  the 
.  Buyer’s  faith  for  many 

years.  An  indisputable 
acknowledgment  to  the  careful  work¬ 
manship  and  skill  which  have  gone  into 
the  production  of  U.  S.  Motors  is  re¬ 
vealed  when  one  learns  that  the  com¬ 
panies  who  buy  RIGHT  select  these 
dependable  motors. 

There  is  a  harmony  of  mechanical 
excellences  in  U.S.  Motors. 

Write  and  request  literature  and 
definite  information  as  to  how  these 
motors  can  help  you  in  your  power  needs. 

-V 

U.S.  Electrical  Mfg.  Co. 

General  Offices  and  Plant 

Third  Street  and  Central  Avenue 
Los  Angeles,  Calif. 


TYPE  S  T  U 
30  Horae  Power 
Vertical  Pump  Motor 
for  direct  connection 


TYPE  FR 
20  Horae  Power 
Induction  Motor 


U.  S.  MOTORS 
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Show  Window  Li^htin^^ 

M 

More 
^  a  1  e  s 

National  X-Raq  Reflector  Co. 

CH  ICACO 

San  Francisco, 


Now  York 
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Every  devout  Hindu  on  rising  in 
the  A.M.  stands  on  one  leg  and 
with  face  to  the  east  worships 
Sui-ya,  the  Sun  God. 

We  have  no  quarrel  with  this  cus¬ 
tom  other  than  that  of  standing  on 
one  leg. 

From  our  observation  the  selling 
of  cheap  carbon  brushes  has  been 
accomplished  by  salesmen  with  one 
leg  on  the  ground  and  one  eye  on 
the  machine,  the  other  eye  on  the 
door  and  the  leg  ready  to  beat  it 
when  the  order  is  signed. 

Now  there  is  something  about 
MORGANITE  selling  you’ll  like. 
The  salesman  has  both  his  feet  on 
the  ground  all  the  time. 

And  it  gives  the  buyer  a  chance  to 
keep  both  his  feet  on  the  ground. 

In  other  words,  he  has  no  need  for 
kicking. 


Main  Office  and  Factory: 

The  Morganite  Brush  Co.,  Inc.,  519  W.  38th  Street,  New  York  City 


Pacific  Coast  Representatives  and  Engineers  — 

Herzog  Electric  &  Engineering  Co.,  150  Steuart  Street,  San  Francisco,  Cal, 
Charles  Franham,  I.  W.  Heilman  Bldg.,  Los  Angeles,  Cal. 

W.  R.  Hendry  Co.,  Hodge  Bldg.,  Seattle,  Wash. 


The  Trumbull  Electric  Mfg.  Company 

595  Mission  Street,  San  Francisco,  Cal. 

Factory  and  General  Offices  Branches  in  New  York 

PLAINVILLE.  CONNECTICUT  Chicago,  Boston.  Philadelphia 


Growing  Western  Industries 
Demand  the  Very  Best 
Safety  Apparatus 


The  Travelers  Standard,  published  by 
the  Travelers  Insurance  Co.,  states  that 
a  real  Safety  Switch  shall: 

Be  externally  operated. 

Have  no  opening  through  which  a  dan¬ 
gerous  arc  can  reach  the  operator. 

Be  equipped  with  a  locking  device  mak¬ 
ing  it  impossible  to  open  the  case  unless 
switch  is  in  “off”  position  when  fuses 


and  switchblades  are  dead ;  that  it  shall 
be  impossible  to  close  the  switch  again 
until  the  box  is  closed. 

Have  labels  or  stamped  marks  indicat¬ 
ing  the  proper  wiring. 

Measured  by  these  recommendations, 
“Circle  T”  Switches  meet  all  require¬ 
ments  of  service  and  safety. 


Ample  Stocks  Are  Now  Available  for 
Immediate  Delivery  from  San  Francisco 


With  seventy  per  cent  of  the  total  Western 
hydro-electric  load  directed  into  motors,  an  idea 
may  l)e  gained  of  the  great  application  for 
switching  apparatus  necessary  to  proper  and 
safe  handling  of  motor  power.  As  industry 
grows  there  comes  a  greater  need  for  careful 
analysis  of  the  requirements  so  that  all  safety 
rules  may  be  observed. 
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Pacific  Coast  Representative: 

J.  G.  Pomeroy 

Los  Angeles,  Calif. 


for  every  service 

No  matter  how  efficient  your  motors  and  electrical  devices 
may  be,  unless  your  wires  and  cables  and  cords  are 
thoroughly  dependable  your  production  is  likely  to  suffer. 
A  full  line  of  electrical  conductors  of  this  nature  is  illus¬ 
trated  and  described  in  our  Catalog  “19.” 


You'll  find  it  sound  judgment  to  keep  in  touch  with  “Rome' 


Rome  Wire  Co. 

Rome,  N.  Y. 

Diamond  Branch,  Buffalo,  New  York 


The  complete  electrification  of  its  mechanical  units  is  one 
of  the  greatest  progressive  movements  any  industry  can 
undertake  today 


Storatfe  Batt«Ty  Truck  sinipllflei* 
material  handling'  problems 


Electricity  concentrates 
efficiency 


Ib-odufein!  Adjustable  Sjieed  Motor 
dir**ct  I'onnectJ-d  to  lathe 


Kleclrie  Motors.  direct 
eonneeliHl  to  machines,  is 
the  most  advanced  and 
advantageous  method  o^ 
oiM'ration. 


The  modem  machine  shop  affords  a  most  striking  example 
of  what  may  be  achieved  by  the  electrical  operation  of  its 
machines  and  tools. 


Nothing  is  subordinated  to  power  distribution — the  ma¬ 
chinery  is  placed  in  production  order,  and  operated  by 
direct  connected  electric  motors  with  variable  speed 
control.  By  this  method,  compact  arrangement  of  equip¬ 
ment  means  only  concentrated  efficiency,  for  all  the  desir¬ 
able  space  is  occupied  by  productive  machines. 


The  electric  system  also  affords  a  simple  and  profitable 
solution  of  op>erating  trucks,  conveyors,  furnaces  for  tool 
repair,  ventilating  fans,  and  like  equipment. 


A  small  increase  in  production  will  more  than  balance  the 
initial  expense  of  the  electric  plant — there  is  a  marked 
increase  in  production  at  every  point  where  electricity  is 
applied  consider  the  gain  in  complete  electrification. 


•I I ,  ^  o 


Reverwblc*  Planer  Motor — 
“Makes  the  chips  fly  taster.” 


Fabtoil  Gear — cumbine:^  dura 
bility  with  silent  running 


Goud  ventilation  Is  imperative — Riveted  Frame 
Induction  Motor  direct  coiuiected  to  exhaust  fan. 


I 
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Dependable  operation 
of  motor-driven  pump 
under  severe  condi¬ 
tions  in  mininfr. 


Vertical  Motor  direct 
drive  lor  centrifug^als 
or  pumps. 


Widespread  developments 
in  irrisration  through  use 
of  motor-driven  pumps. 


Protect  your  industry 
with  motor-driven  fire 
pumps. 


Motor  driving  supply 
pump  in  sugar  mill. 


Motors  direct  con¬ 
nected  to  centrifugal 
pump — 0000  gallons 
of  water  per  minute 


The  margin  of  profit  in  many  industries  largely  depends 
upon  the  efficiency ^  dependability^  and  low  upkeep  cost  of 
machinery  used 


li-E  Vertical  Pump  Motors 
give  powerful,  eflicient  serv¬ 
ice  in  this  water  pumping 
station. 

Electrically  driven  pumps 
raise  the  margin 

Pumping  costs  receive  careful  scrutiny  in  the 
economical  management  of  many  industrial 
properties.  Consideration  of  the  most  satis¬ 
factory  solution  of  the  varied  problems  involved 
leads  to  electric  drive  in  which  G-E  Motors  and 
attending  equipment  are  specified. 

Pumping  stations,  mills,  mines,  textile  factories, 
chemical  plants,  irrigation  developments  all 
have  presented  diversified  requirements  in  adopt¬ 
ing  electric  pump  drive. 

Through  intelligent  co-operation  with  G-E 
specialists,  the  pump  manufacturer  has  been 
able  to  produce  the  proper  pump  and  the  most 
efficient  form  of  drive  for  each  installation. 

Securing  the  electric  equipment  and  co-operative 
service  of  the  General  Electric  Company  through 
the  manufacturer  of  pumps  and  other  machinery, 
is  to  combine  the  greatest  efficiency  and  depend¬ 
ability  in  the  application  of  electric  power  to 
your  plant. 


The  profit  column  of  the  industrial  ledger  shows  a  consistent 
gain  when  electricity  is  applied  to  material  handling  machines 


as  tons  of  coMwr  plates — th« 
way  this  Stotage  Battery  liO- 
comotive  handles  materials. 


Complete  hoist  equipment — electrically 
operated,  and  motor  driven  trolley. 


rnniTEn  *  ••wn 


'i'uis  ux;ouu>iive  is  essential  to  the  proper 
handling  of  materials  in  industrial  yards. 


V.  —  -  - 

A  Storage  Battery  Locomotive  for  quarry  use. 


The  elcctrioally  ottoratcU 
Gantry  Crane  is  without 
parallel  for  moving  big 
loads  within  a  short  radius. 


Earn  and  save  more  with 
electric  equipment 


The  problems  of  material  handling  in  modern 
industry  require  up-to-date  methods  of  solving 
them-  electricity  alone  can  keep  pace  with  the 
times. 


It  has  been  demonstrated  in  numerous  installa¬ 
tions,  some  of  which  are  illustrated  herewith, 
that  electrically  operated  and  controlled  equip¬ 
ment  is  the  most  flexible,  most  rapid  of  mate¬ 
rial  handling  machinery  and  contributes  reli¬ 
ability,  economy  and  high  efficiency  to  produc¬ 
tion,  the  receipt  of  raw  goods  and  the  shipment 
of  finished  products. 


When  you  submit  your  material  handling  prob¬ 
lems  to  a  manufacturer  of  this  equipment, 
specify  G-E  Motors  and  Electric  Control.  This 
insures  you  specialized  service  of  General 
Electric  Company  engineers  co-operating  with 
the  manufacturer  in  satisfying  your  individual 
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M^here  to  Get  G~E  Service 


Quick  serAce  is  best  obtained  from  the  nearest  G-E 
sales  office,  distributing  jobber,  or  foreign  representative 


OFFICES  AND  DISTRIBUTORS  IN  THE  UNITED  STATES 


Worktt  at  SchtTieotady,  N.  T 
area.  340  a^re* 
Floor  space.  5.800.000 
square  feet.  Other  in.anu 
facturinit  plants  of  the  Gen 
eral  Electric  Company  are 
lo<-ateU  at  Harrison.  N.  J.. 
Newark.  N.  J..  Lynn.  Mass.. 
Fittsfleld.  Mass..  Erie.  Pa.. 
Cleveland.  Ohio,  and  Port 
Wa3me.  Ind. 


G-E  Sales  Office 

Alabama.  HlrmlnKbam . 

Alabama.  Mobllef . 

Arkans.'is.  I4ttle  Kis'k 
CaliforDia,  lx>8  Aii»;<-lc8t 
California.  Oakland; 

California,  Kan  Franciscol  t 
Colorado.  IJcnverf . 

Connertirui,  Hartford 
Connecticut,  New  Haven 
Connecticut.  Waterburyf 
District  of  Columlda.  Washlneion 
Florida.  Jacksonville  . . 

Florida.  TamimJ 
Georgia,  Atlantalt 
Georgia.  Savannah; 

Illinois,  Clilcago^t . 

Indiana,  Fert  Wayne . 

Indiana,  Indlauaisills 
Indiana,  Koutb  Send; 

Iowa,  lies  Moines  . . . 

Kentucky,  Louisville 
Loutsiana.  New  Orleans 
Maryland.  Baltimore 
Massaehusetts,  Bostont 
Massachusetts,  Springfield 
Massaebusetts,  Worcester 
Michigan,  Detroit 
Michigan,  Grand  Rapids 
Minnesota,  Duluth 
Minnesota.  Minnesipollst 
Minnesota.  Kt.  Paul;  . . 

Missouri,  Joplint. 

Missouri,  Kansas  ('Ityt 
Missouri,  Kl.  lauilst 
Montana.  Buttet 
Nebraska,  Omaha 
New  Jersey.  Newark; 


G-E  Distributing  Jobber 
.  .Matthews  Klee.  Kupply  t  o. 

.  .Matthews  Elec.  Supply  fo 


Pacific  States  Electric  V.'  . 

Pacific  Sfates  Electric  Co. 

Pacific  States  Electric  Co 
.The  Hendrie  &  Bolthon  Mfg  A  Sui> 
Co. 


G-E  Sales  Office 
New  York,  Albany; 

New  York,  Buffalo 
New  York,  FJmira 
New  York  Cltyjt 


G-E  Distributing  Jobber 

Havens  Electric  Co.,  luc. 
Robertson-Cataract  Elec,  t  o. 

E.  B.  i.atham  A  Compan) 
Royal  Eastern  Klec'l  Sup.  Co. 
Slbley-Pliman  FJec.  Corp. 


New  England  F'.ng.  C<i 
National  Elec’l  Supply  Co 
Florida  Elec.  Supply  Co 
Florida  FJec.  Supply  Co. 

( 'arter  F.lectrlc  Company . 
Carter  Electric  Company. 
.Central  FJeclrlc  Company 
Commonwealth  Edison  Co. 


IndlunaiHdis  Flee.  Supply  Co 
S<iuth  Bend  F.lectrlc  t'o. 

M  id-West  Electric  Co. 
Belknap  Hardware  *  Mfe  ('• 
<  iiilf  States  F'.lectrlc  Cr..  Iiic. 
Southern  F3ectrlc  Co. 
Pettingell-Andrews  Co. 


Frank  C.  Teal  Company. 

Northwestern  F'.lectrlc  Equip  Go 
.  Peerli'ss  F3ectrlcal  Company 
.  Northwestern  F3ec.  F^qulpment  Co. 


.  .  The  B-R  Electric  Co. 
Wesoo  Supply  Company 
....  Butte  Fllectrlc  Supply  Co 

. Mid-West  F'.lectric  Co. 

. .  .  Trl-Clty  F3ectrlc  Co.,  Inc 
;No  G-E  Office 


New  York,  Niagara  Falls. .  . . 

New  York,  Rochester .  Wheeler-tireen  FJec'l  Sup.  Co. 

New  York,  Schenectady .  .  . . 

New  York.  SjTacuse  Mohawk  F-lec’I  Supply  Co. 

North  Carolina,  Charlotte  .  .  .  . . 

Ohio,  Cincinnatit  The  F'.  D.  I.awrcnce  Elec.  Co. 

Ohio,  Cleveland .  Republic  Electric  Co. 

Ohio,  Columbus .  The  F'.rner  *  Hopkins  Co. 

Ohio,  Davton .  The  Wm.  Hall  FJecMIc  Co. 

Ohio,  Toledo .  W.  G.  Nagel  Electric  Co. 

Ohio,  Youn^own  .  .  . 

fiklahoma,  Oklahoma  Clfj  t  Southwest  G-E  Co. 

Oregon,  Portlandt  . .  Pacific  States  Electric  Co. 

Pennsylvania,  Firle  . 

Pennsylvania,  I^lladelpbia$t  Philadelphia  FJec.  Co.  Sup.  Dept. 

Pennsylvania,  Pituburght  Union  Fdectrlo  Company 

Rhode  Island,  Fh-oaldenee  . . 

South  Carolina,  Columbia;  Perry-Mann  FMec.  <'o  .  Inc. 

Tennessee,  Chattanooga  James  Supply  Company. 

Tennessee,  Knoxville  . 

Tenne-ssee,  Memphis  Electric  Supply  Company. 

Tennessee.  Nashville  . . 

Tekas,  Dallast  Southwest  G-E  Co. 

Texas,  FJ  Pasot  Southwest  G-F;  Co. 

Texas,  Houston t  Southwest  <J-F;  Co. 

Utah.  Salt  Lake  Cltyt  Capital  FJectrlc  Company 

Virginia,  Richmond  Southern  FJectrIc  Company 

Washington,  Seattlet  .  Pacific  States  F'.lectrlc  t'o. 

Washington,  Spokane  .  . 

Washington.  Tacemia  . 

West  Virginia,  Charieston  . . . 

Wisconsin.  Milwaukee  . 

For  Hawaiian  business  address  Cation,  Nelli  A  Co.,  I, Id..  Honolulu. 
tWarehouse.  JServlce  Shop. 


Distributers  for  the  General  Electric  Company  Outside  of  the  United  States 

INTERNATIONAL  GENERAL  ELECTRIC  COMPANY,  INC. 


New  York,  120  Broadway 


Argentina:  General  Eleetrlc,  S.  A.,  Buenos  Aires. 

Austialla:  Australian  General  Fllectrlc  Company.  Ltd..  Sydney  and  Melbourne 
BeWum  and  Oolonles:  Sodete  d’Fllectrlcltr  et  de  Slecanique  Procedes  Thomson- 
Houston  A  Carels.  Sodete  Anonyme.  Brussels,  Belgium. 

Bolivia:  International  Machinery  Company,  I.a  Paz  and  Oruro. 

Brazil:  General  F;iectrlr.  H.  A.,  Rio  de  Janelio  and  Sao  Paulc. 

Canada:  Canadian  tteneral  FJectrlc  Co.,  I.id.,  Toronto. 

Chile:  International  Machinery  Company,  Santiago,  Antofagasta  and  Valparaiso 
China:  Andersen.  Meyer  A  Company,  Ltd.,  Shanghai.  Internatiorutl  CSenera' 
I'.lectrlc  Co.  Inc.,  (General  offlcc  for  the  Far  East  excluding  Japan  and  China) 
Shanghai. 

Colombia:  Wesselhoeft  A  Poor.  Bogota  and  Barranqullla. 

<  uba:  General  FJectrlc  Company  of  Cuba,  Havana. 

Dutch  F'.asi  Indies:  International  General  FJeetrlc  Co.,  Inc.,  Soerabala.  Java 
lOctiarlor:  Carlos  Cotdovez,  Guayaquil  and  Gulto 
E  ypt:  British  Thomson-Housten  Co.,  I.td.,  Cairo. 

F'rance  and  Colonies:  Compagnle  Francalse  Thomson-Houston.  Parts 
tireat  Britain  and  Ireland:  British  Thomson-Houston  Co.  Ltd.,  Rugby,  F:nglanil 
Inteinatlonal  General  F3ectrlc  Co.  Inc.,  London,  E.  C.  4. 

Grtece  and  Colonics;  Compagnle  F'ranca  sc  Thomson-Houston,  Paris.  F'rance 


Schenectady,  N.  Y.  London,  83  Cannon  St. 

.Agents  and  Representatives 

India:  British  Thomson-Houston  Co.  IJd..  Calcutta  and  Bombay. 

'4-‘i**’*”*™*  International  General  Electric  Co.  Inc.,  Calcutta, 
leal  homsoD-  Italy  and  Colonk-s:  Franco  Tosl  Sodeta  Anontma,  Milan 

Japan:  Shihaura  Engineering  Works, Tokyo.  Tokyo  Electric  Go.  Ltd.,  Kawasaki. 
Kanagawa-Kcn. 

Mexico:  Mexican  General  Eleetrlc  CArmpany.  City  of  Mexico  and  Gnadalaiara 
nd  Valparaiso  New  Zealand:  National  F;ieotrtcal  A  F^nglneerlng  Co.  I.td.,  Auckland  Dunedin, 
ioruil  Genera'  Christchurch  and  Wellington. 

n  and  China)  Paraguay:  Geneial  F;iectric,  S.  A..  Buenos  Aires,  Argentina. 

Peru:  W.  R.  Grace  A  Co.,  Lima. 

Philippine  Islands:  Pacific  Commercial  Company,  Manila. 

Porto  Rico:  International  General  F^lectrlc  Co..  Inc.,  San  Juan, 
bala,  Java  Portugaland  Colonies:  Compagnle  F'rancalse  Thomson-Houston . Paris.  France 

Ru.ssla:  Wseolwhtchala  FJeclricheskaia  Kompanla,  Petrograd  and  Vladivostok 
^  Spain  and  Colonies:  t'ompagnle  Francalso  Thom8<jn-UoUBtou,  Paris.  France 

“r*®  South  Africa:  South  African  General  Electric  Co.  Ltd..  Johannesburg  am'' 

gby.F.nglaml  Capetown. 

Uruguay:  General  Electric,  S.  A.,  Montevideo 
aria.  F'rani-e  Venezuela:  Wesselhoeft  A  Poor.  Caracas 


for  Every  Industrial  Need 


Approximately  seventy  per  cent  of  the  total 
amount  of  hydro-electric  energy  developed  in 
the  West  is  consumed  in  electric  motors. 

Keeping  in  mind  the  tremendous  amount  of 
electric  development  in  actual  progress,  and 
the  far-reaching  plans  now  in  the  making, 
one  can  only  begin  to  gi*asp  the  meaning  that 
electric  motive  power  will  have  to  Western 
Industrial  progi*ess. 

No  matter  what  the  industry  may  be,  no 


matter  what  the  operating  test  may  require, 
there  will  be  a  PEERLESS  motor  to  satisfy 
that  need. 

The  PEERLESS  forty-degree  motor  occupies 
a  pre-eminent  place  in  such  industries  as  re¬ 
quire  constant,  dependable  power  with  un¬ 
interrupted  service.  The  capacity  of  Peerless 
40  degree  motors  for  overload  is  a  clinching 
argument  wherein  specific  operating  condi¬ 
tions  must  be  met.  Full  details  upon  request. 


Western  Representatives 

Garland-Affolter  Elngineering  Co. 

San  Francisco  Seattle  Los  Angeles 


PEERLESS  A.C.  MOTORS 

Poly-Phase  Motors  Split-Phase  Motors 
SiriKle-Phase  Repulsion  Induction  Motors 
Synchronous  Motors 
Motor  Generator  Sets 
D.C.  and  A.C.  Fan  Motors 


PEERLESS  ELECTRIC  CO. 

WARREN,  OHIO 


PEERLESS  D.C.  MOTORS 

Multipolar  Motors  and  Generators 
Sizes  up  to  3B  H.P. 

Bipolar  Motors  and  Generators 
Sizes  up  to  2  H.P. 

Lew  Voltage  Motors  and  Generators 
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More  than  this  you  do  not  need  —  Less  than  this  you  cannot  accept 
Backed  by  the  Prestige  of  Thirty  Years  of  Continuous  Manufacture. 


1 — Make  and  Break  the  fall 
load — and  when  called  upon 
carry  an  exceaa  load — with 
poaitiye  safety. 


2 — Built  ruKced  to  stand  the 
Constant  Pull  —  and  Excep¬ 
tional  Jerk  on  the  chain. 


3 — All  Caps  and  Bases  fit  all 
Bodies — the  Oricinal  Idea  of 
Interchanceability. 


4 — Take  out  the  Chain  and  Bell 
Mouth  with  the  fincers — it 
must  be  easy. 


S — Twin  Spiral  Ramps  of  Phos¬ 
phor  Bronze  must  not  cor¬ 
rode. 


7 — Additional  Safety  Insulator 
—extra  precaution. 


8 — Strencth  and  Conductixity 
are  essential  —  hence  the 
Oroide  Lamp  Shell. 


9 — ^Must  be  easy  to  wire — big 
screws  and  heavy  plates. 


10 — P  &  S  Porcelain  is  the  high¬ 
est  Standard  of  Quality. 


11 — Horse-shoe  Reinforced  Lamp 
Shell — it  must  be  right. 


12 — Spring  Center  Contact  must 
make  constant  contact  on 
the  lamp  to  prevent  arcing. 


5 — Rotating  Spider  must  make 
positive  eonnection  on  both 
sides — and  break  it  with  a 


snap. 
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McGraw-Hill  Books  for  the  Industrial  Manager 


PNNING 
:  THE 
jPUBLlC 

Ikennedt 


IjlcGRAW 
mi  BOOK 
COMPANY 


Examine  any  of  these 
books  for  1 0  days  PREE. 

Only  an  examination  can 
tell  you  how  much  these 
books  can  help  you,  and 
the  examination  is  free 
to  Journal  of  Electricity 
subscribers. 


Kennedy:  Winning  the  Public 

184  pages,  6x9,  illustrated,  postpaid,  $2.50. 

This  book  brilliantly  presents  those  factors  which  lead  to  success  in  serving 
the  public.  While  written  primarily  for  the  guidance  of  the  public  service 
corporation  employe,  its  principles  are  applicable  to  all  lines  of  industry. 


Mees:  The  Organization  of  Industrial  Scientific  Research 

170  pages,  SVz  x  8,  illustrated,  postpaid,  $2.00. 

A  practical  discussion  of  organizing  research  work'for  industrial  purposes 
and  of  the  conditions  under  which  such  work  should  be  conducted. 

Tead  and  Metcalf:  Personnel  Administration 

,  538  pages,  6x9,  postpaid,  $5.00. 

Instills  the  principles  of  a  successful  labor  policy,  showing  how  employers 
can  work  to  establish  better  human  relations  in  industry. 

Church:  Manufacturing  Costs  and  Accounts 

452  pages,  6x9,  139  blanks  and  rulings,  postpaid,  $6.00. 

Gives  a  thorough  treatment  of  cost  accounting  and  discusses  the  nature 
of  reports  and  returns,  their  relation  to  the  general  accounting  and  to  the 
duties  of  the  foreman,  superintendent  and  manager. 

Colvin:  Labor  Turnover,  Loyalty  and  Output 

152  pages,  5x7V2«  illustrated,  postpaid,  $1.50. 

Tells  how  machine  shop  workers  may  be  induced  to  take  an  interest  in 
their  work  and  discusses  shop  government  and  the  relation  between  the 
employer  and  his  employes. 

Commous:  Industrial  Good  Will 

225  pages,  51/2x8,  postpaid,  $2.00, 

A  solution  of  the  labor  problem  by  means  of  adjustment  and  accommoda¬ 
tion.  Gives  a  fair,  honest  and  effective  means  for  building  the  goodwill 
that  spells  industrial  success. 

Diemer:  Factory  Organization  and  Administration 

378  pages,  6x9,  illustrated  and  with  many  forms,  postpaid,  $3.50. 

A  practical  treatise  on  industrial  management  based  on  results  obtained 
in  many  factories. 

Kimball:  Principles  of  Industrial  Organization 

325  pages,  6x9,  postpaid,  $3.00. 

A  complete  text  on  industrial  management  covering  location,  purchasing, 
inspection,  cost  keeping,  depreciation,  labor  turnover  and  welfare  work. 

AU  ordmn  will  r«ccfp«  prompt  aitoniion  from 

Journal  of  Electricity  Technical  Book  Shop 

531  Rialto  Building,  San  Erancisco 


TUKG-S6L 

LAMPS 


t  wist 


DUNCAN 


A.  C.  WATTHOUR 


METER 


We  are  pleased  to  announce  that  all  of 
our  A.C.  watthour  meters  are  now  being 
equipped  with  our  latest  “non-trouble” 
upper  bearing.  All  meter  engineers  appre¬ 
ciate  the  difficulties  that  have  obtained  in 
the  past  from  troublesome  upper  bearings. 
When  steel  is  used  it  rusts ;  when  bronze  is 
used  it  corrodes ;  and  to  overcome  these  ob¬ 
jectionable  features,  we  make  the  bearing 
pin  or  needle  from  an  alloy  that  neither 
rusts  nor  corrodes. 


Your  part  in  suppl3ring  lamps  to  the  Great 
West  can  be  made  more  profitable. 

Tung-Sol  lamps  allow  a  larger  margin  of 
profit  to  the  dealer. 

The  position  of  Tung-Sol  lamps  in  Western 
trade  is  not,  however,  due  to  this  one  advan¬ 
tage,  alone. 

Quality  of  product  and  completeness  of  line — 
two  important  factors  tied  to  the  name  of 
Tung-Sol  give  character,  stability  and  confi¬ 
dence  in  them  to  hundreds  of  progressively- 
minded  lamp  sellers. 

Tung-Sol  lamps  will  broaden  your  selling 
opportunity.  Determine  to  learn  more  about 
them  by  inquiring  today  from 


And,  the  construction  of  the  upper  bear¬ 
ing,  aside  from  being  simple,  requires  no 
oiled  felt  pads  nor  springs  to  prevent 
vibration. 


AGENT  FOR  CALIFORNIA  AND  NEVADA 


COAST  EQUIPMENT  COMPANY 


Merchants  Exchange,  San  Francisco 
San  Fernando  Bldg.,  Los  Angeles 


PANAMA  LAMP  &  COMMERCIAL  CO. 

595  MiMk»n  St.,  San  Francisco,  Cal. 
Distributors  for 

California,  Nevada,  Oregon,  Washington 

CAPITAL  ELECTRIC  COMPANY 

1126  California  St.,  Denver,  Colo. 
Distributors  for 

Arizona,  Colorado,  Kansas,  Nebraska,  New  Mexico, 
Oklahoma,  Wyoming. 


DUNCAN  ELECTRIC  MFG.CO, 


LAFAYETTE,  INDIANA 
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Vul-cot  Fibre  in 
the  Switchboard 


H  Because  of  the  high  elec¬ 
trical  rupture  of  VUL- 
COT  Fibre  (100  to  400 
Volts  per  mil  of  thickness) 
it  is  used  extensively  in 
switchboards. 

Take,  for  instance,  the  or¬ 
dinary  knife  switch  where 
VUL-COT  Fibre  is  used 
for  the  panel  because  it 
holds  the  switch  firmly 
and  it  can  be  attached  per- 
manently  to  the  wall  or 
board  without  danger  of 
splitting,  cracking  or 
working  loose. 

It  makes  an  excellent  cross 
bar  because  it  is  firm  and 
strong  enough  to  stand  the 
repeated  throwing  on  and 
off  of  the  power. 

And  it  makes  a  good  han¬ 
dle.  It’s  as  hard  as  ebony 
and  takes  a  high  finish. 

VUL-COT  Fibre  is  easily  machined,  drilled, 
stamped,  sawed  and  threaded.  Because  of 
this  and  its  high  electrical  rupture  it  is  used 
in  a  wide  variety  of  electrical  machines, 
appliances  and  instruments. 

You  can  purchase  Vl/L -COT  Fibre  in  sheets, 
rods  and  tubes,  or  we  will  machine  it  to 
specifications. 

You  should  have  our  comprehensive  book 
“The  Material  With  A  Million  Uses.”  A 
postal  card  will  bring  it,  also  a  sample  of 
VUL-COT  Fibre. 


AMERICAN  VULCANIZED  HERE  CO. 

S09  Equitable  BuUding,  Wilmington,  Del. 
SAi£S  orricts 

BOSTON  PHILADELPHIA  CLEVELAND  CHICACO 
NEW  YORK  PITTSeLIRCH  DETROfT  ST  LOU» 

JiwA  #gr  kmmtSmH  Ski^mami  mt 

Wtttm  Apau  Afan 

Mrjnmv  Compattf  Nbfntrm  f/teme  Company 

fsjvii....  iTwi® 

OMi.AMO  VkNCOWVf* 


50  MILLION  HUBBELL 

CURRENT  OUTLETS 
ALREADY  INSTALLED 
WILL  TAKE  THIS  CAP 


Hubbell  current  outlets,  for  fifteen  years, 
have  followed  a  consistent  standard. 
Already  installed  in  homes  and  factories 
throughout  the  country,  these  outlets  are 
ready  to  supply  power  to  your  machines — 
when  equipped  with  Hubbell  Attachment 
Plugs  No.  5467. 

This  plug  is  made  for  hard  service.  The 
body  is  of  tough,  heat-resisting  composi¬ 
tion.  The  Edison  base  fits  any  lamp 
socket ;  the  cap  has  two 
brass  blades  set  tandem, 
and  fits  any  Hubbell  Flush 
Receptacle  or  Current  Tap 
of  proper  capacity. 


Hubbell  Attachment  PIuk.  No.  5467 
ia  carried  by  Jobberi  and  Electrical 
Cantractors  —  aloo  kept  In  atock  by 
manufacturins  concema  who  aim  to 
atandardize  their  electrical  appliancea. 


The  Hubbell  SUndard  Line  ia  Inter- 
chanKeable. 


HARVEY  HJJBBELU 

ELECTRICAL  Iffififi  5'PECI  ALTIE 
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RHNEWABlf 


•Oo  NEC.  2!'<- 
^MP.  STD.  VOlT^ 

CAT.M,  2ZZ9 

Chicago  rusiMFE^ 


KUHLMAN 

Transformers 


RENB^LE  &  NOH^ENEWABLE 


OVER  thirty-one  years  ago  we 
started  manufacturing  elec¬ 
trical  fuses  in  a  little  shop  on 
a  side  street.  While  our  shop  was 
then  small,  our  ideas  and  our  ideals 
were  big.  Today  we  occupy  an 
entire  plant  covering  almost  a 
whole  city  square  in  the  center  of 
the  most  favorably-located  manu¬ 
facturing  district  in  Chicago. 

In  the  early  days  our  slogan  was — 
“Correct  design;  high-grade  ma¬ 
terials;  conscientious  workmanship 
and  fair  prices.”  Strict  adherence 
to  this  policy  has  made  necessary 
the  large  factory  illustrated  below 
to  supply  the  demand  for  “Union” 
Renewable  and  Non-Renewable 
Fuses,  as  well  as  our  other  prod¬ 
ucts. 

Our  new  home  is  a  modem,  day¬ 
light  structure,  protected  through¬ 
out  Avith  sprinkler  system,  and  has 
the  most  up-to-date  equipment 
known  for  building  high-grade 
fuses  and  conduit  fittings  econom¬ 
ically  in  large  quantities. 

“Union”  Fuses,  both  Renewable  and 
Non-Renewable,  are  for  sale  by  all 
leading  electrical  jobbers  and  deal¬ 
ers.  The  National  Board  of  Fire 
Underwriters  has  given  both  types 
their  very  highest  approval. 

Free  descriptive  booklet  on  request. 

Chicago  Fuse  Mfg.  Co. 

■ananas  Home  Office  BHUi 

and  Work! 

IStk  &  Laflia  Sts. 

Clucago,  Ill.  mil 


SOO  KVA.— 2300/230  toU.  60  cycle. 

Kuhlman  Station  Type  Transformers 
are  built  for  all  classes  of  service,  in 
all  capacities,  voltages  or  frequencies, 
to  your  specifications  or  ours. 

Standard  construction  is  a  modification 
of  both  shell  and  core  type,  combining 
the  best  qualities  of  each. 

Performance  records  of  Kuhlman 
Transformers  have  demonstrated  their 
superior  qualities. 

Bulletins  and  transformer  data  upon 
request. 

KUHLMAN  ELECTRIC 
COMPANY 

Bay  City,  Michigan 

Pacific  Coast  Representatives : 

O.  E.  THOMAS  CO. 

626  Washington  Building,  Los  Angeles 

C.  F.  HENDERSON 

Call  Building,  San  Francisco,  Cal. 

AUSTIN-HENDERSON  COMPANY 

Spokane,  Wash. 


11'  itf 

,  T 

i  •  ‘  " 

_ ■ 

Made  of  HornoM  Leather 


The  man  who  carries 
tools  will  certainly  ap¬ 
preciate  the  usefulness, 
durability  and  service¬ 
ableness  of  the  above 
harness  leather 

TOOL  BAG 


t>lppliances  and  Lamps 
Given  at  Christmas 
Need  Twin-lite  Plugs 
to  Make  Them  Complete 


Many  who  visit  your  counters  and  who  pass 
your  windows  have  Christmas  gift  appliances 
at  home.  They  have  now  had  time  to  learn 
that  utility  is  dependent  upon  convenience  in  con¬ 
necting  them. 

This  offers,  we  confidently  believe,  a  really  big  oppor- 
tuTiity  to  you.  An  attractive  window  display  will 
show  their  need  of  Twin- Lite  Plugs  —  how  easily 
they  can  use  an  appliance  and  light,  two  appliances 
or  two  lights  from  a  single  socket.  • 

Twin-Lite  Plugs  on  your  counter  automatically  sug¬ 
gest  their  great  usefulness  and  sell  themselves. 
Youll  be  surprised  at  results.  Order  from  your 
jobber  now  if  you  are  not  supplied.  Or  write  us  for 
prices  if  you  prefer.  But  act  at  once. 


COMBINES  all  the  good  fea¬ 
tures  of  the  various  common 
leather  bags.  Strongly  built  for 
rough  usage.  Bottom  iii  three 
ply  and  steel  studded.  Has  saw 
and  bit  holder,  hand  stiap  and 
shoulder  strap  with  pad.  A 
mighty  good  all  around  tool  bag. 
Six  sizes  ranging  from  14  x  8 
inches  to  24  x  8  inches.  Show 
this  ad  to  your  dealer  and  ask 
for  the  genuine  KLEIN  tool  bag. 
If  unable  to  obtain  it,  write  us. 


GEORGE  RICHARDS  &  CO. 
Dept.  12,  557  Weet  Monroe  Street  * 


Chicago,  III, 


Padiic  Coast  Reprenlatives: 


GEORGE  A.  GRAY  COMPANY 

589  MISSION  STREET  SAN  FRANCISCO,  CAL. 


Mathias  Klein  &  Sons 


Manufacturers 


I 


I 


CANAL  STATION  34 
CHICAGO 
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A  PROBLEM  SOLVED 

What  EVERHOT  ELECTRIC  WATER  HEATERS 
have  done  for  other  Central  Stations  and  Dealers  in  solv¬ 
ing  the  problem  of  a  satisfactory  Electric  Water  Heater 
- they  can  do  for  you, 

NO  SERVICE  TOO  SEVERE 

EVERHOT  Circulation  Water  Heaters 
are  the  ONLY  Heaters  protected  by  a  heat 
fuse,  which  is  furnished  without  extra  charge 

ALL  STYLES 

JOBBER -AGENTS: 

The  Electric  Appliance  Company  Stubbs  Electric  Company 

807  Mission  St.,  San  Francisco,  Cal.  Portland,  Ore. 

Pacific  Manufacturing  and  Electric  Co. 

206  North  Los  Angeles  St.  Los  Angeles,  Calif 


MOTORS 


Niagara* s  Rival  for  Dependable  Power 


San  Francisco  and  Los  Angeles  always 
carry  a  complete  stock  of  C-W  Motors 
for  immediate  shipment,  including 
Form  “Q”  and  Form  “R”  Squirrel 
Cage  Induction  Motors. 


Four  Reasons  Why  You  Should  Choose 
C-W  40  Degree  Motors 

i 

(1)  C-W  40  Degree  Motor  carries  the  C-W  reputa¬ 
tion  for  dependability. 

(2)  The  capacity  of  these  motors  for  output  is  ap¬ 
proximately  25%  greater  than  “50  Degree”  or 
“Continuous  Rated”  Motors. 

(3)  Their  rigid  construction  insures  freedom  from 
shutdown. 

(4)  C-W  40  Degree  Motors  protect  your  business 
with  “Production  Insurance.” 


Smith-Booth-Usher  Co. 

87  Montgomery  St. 

San  Francisco 


Crocker-Wheeler  Comr^ny 

A^ySf^L  Ckio0^  *  m  PiH^HirA  Phdmiimlphm 

Bomtoti  dmvJsnd  ^V^4PERE«  NCVf  JCRSBY  AQnnarA.  *  B^iitnor^ 
S^tmcuM  BuminjfHun  NtwHmvn  SanRmncueo 


Smith-Booth-Usher  Co. 

228  Central  Are. 
Los  Angeles 


Foreign  Sales  Distributors:  INTERN ATION \L  WESTERN  ELECTRIC  COMPANY,  INC.,  195  Broadway,  New  York,  U.  S.  A. 


r 


Has  advantages  of  electric 
oven  and  fireless  cooker — at  a 
POPULAR  PRICE. 
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FAIRBANKS-MORSE  BALL  BEARING  MOTORS 


Over  700  H.P,  in  this 
Big  Automobile  Factory 

Over  seven  hundred  horse-power  of  Fairbanks- 
Morse  ball  bearinii  motors  help  turn  out  one 
of  America’s  well  known  pleasure  cars. 

Ball  bearing  motors  combine  sturdy,  rigid 
mechanical  construction  with  correct  electrical 
design  —  essential  features  for  shop  drives. 

Ball  bearings  packed  in  grease  decrease 
friction  —  eliminate  bearing  trouble  —  require 
little  attention  —  make  big  current  savings 

The  solid  jointless  rotor  winding  with  end  rings 
cast  on  solid  copper  bars  gives  mechanical 
strength  and  does  away  with  current  losses  due 
to  arcing  and  sparking  at  joints. 


Oil  Engines  -  Pumps  -'Electric  Motors  and  Qenerators  -  Fairbanks  Scales  -  Railway  Appliances  -  Farm  Power  Machinery 


Fairbanks, Morse  C^(5. 

MANUFACTURERS  I  i  CMICAOO 

LOS  ANGELES  SAN  FRANCISCO  SEATTLE  PORTLAND 


llillllllllllllllHIIUIIIUIIIIIliv 
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JE^ctric  Q>okep 


Dealers 

wanted. 

Write  for 
prices. 


This  wonderful  little  cooker 
is  fast  becoming  recognized  as 
the  electrical  appliance  which  an¬ 
swers  the  needs  of  every  home. 

Food  will  start  cooking  automat¬ 
ically  in  the  Kercher  at  any  hour 
the  automatic  clock  is  set  for. 

The  ingenious  Krrcher  switch 
throws  the  cunent  off  at  250  F. 
and  turns  it  on  again  when  the 
temperature  falls  to  240  F. 
Thus  the  current  is  on  only  about 
1 5  minutes  out  of  every  hour. 


DISTRIBUTORS 
H18-20«^S1 
Ooklarul  ^  ^ 


GALVANIZED  STEEL  STRAND 


Commercial  Grade,  Single  and  Double  Galvanized. 
Siemens-Martin  and  High  Strength  grades.  Double 
Galvanized.  3-ply  Wire  for  Special  Purposes. 

FOR  ELECTRICAL  TRANSMISSION  AND 
DISTRIBUTION— OVERHEAD  RESISTANCE 


Double  Galvanized  Telephone 
and  Telegraph  Wire. 

E.B.B.  B.B.  and  Steel 

INDIANA  STEEL  &  WIRE  COMPANY, 
MUNCIE,  -  -  INDIANA. 


"iiHiiiiiMHiffliiiniiniiniiiiuiiiiiii!! 


62 


JOURNAL  OF  ELECTRICITY 


[Vol.  46— No.  1 


FARIES’ 

PATENT  PRODUCTS 


FARIES’ 

PATENT  PRODUCTS 


The  general  utility  and  attractiveness  of  FARIES’  line 
of  adjustable  brackets,  shades,  parts  and  fittings  is  a 
recognized  quality,  a  fact  not  to  be  overlooked  by  the 
buyer  who  endeavors  to  maintain  a  maximum  of  “sala¬ 
bility”  in  his  stock. 

FARIES  have  the  answer  to  every  problem  for  the 
portable,  shade  and  fitting  user,  from  the  standpoint  of 
economy  and  adaptability. 

Your  future  sales  justify  your  present  orders, 

FARIES  MANUFACTURING  CO. 

Decatur.  III..  D.  S.  A. 


SHERMAN 

GROUND  CLAMP 


BAKELITE-DILECTO 


Vulcanized  Fibre 
Conite 


APPROVED 


The  Sherman  Ground  Clamp  conforms  in 
every  way  to  the  latest  underwriters’  re¬ 
quirements.  It  is  made  of  extra  heavy 
material  and  is  equipped  with  a  genuine 
Sherman  Soldering  Lug,  making  it  ideal 
for  soldered  connections. 

Higher  conductivity  and  a  tighter  grip  are 
obtained  from  Sherman  Ground  Clamps 
because  they  are  made  from  copper,  all  in 
one  piece. 

The  Sherman  Ground  Clamp  is  the  easiest 
and  quickest  to  apply.  It  is  the  best  at 
any  price. 

Send  for  Sample 
Order  From  Your  Jobber 


Pacific  Coast  Dealers 
Carry  Full  Stock  of 
These  Materials 


CALIFORNIA  ELECTRIC  SUPPLY  CO. 

SAN  FRANCISCO 


DUCOMMON  HARDWARE  CO. 

LOS  ANGELES 


THE  CONTINENTAL  FIBRE  CO 

NEWARK,  DELAWARE 


Smn  FranciKO  Office  Loe  Anseles  Office 

525  Market  SL  411  So.  Main  SL 

Canadian  Office 

1710  Royal  Bank  Bnildinc,  Cor.  Kins  A  Yonge  Sta. 

Toronto,  Ont. 


H.  B.  Sherman  Mf  g.  Co 

Battle  Creek,  Michigan 


V 
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Some  other  convenient  forms  of 
VITROHM  resistor  units — all 
vitreous  enamelled  insulation. 


A  reaiatancc  for  interpoiiitK  fai  the  line. 
Edison  screw  plug  on  one  end.  Edison 
socket  on  the  other. 


Here  is  a  handy  Ward  Leonard  Vitrohm 
Resistor  Unit,  particularly  designed  for  easy 
interposition  in  the  line  —  via  the  fuse  block. 
The  ferrule  ends  slip  into  fuse  clips  just  like  a 
fuse.  The  big  demand  for  Ward  Leonard  Resis¬ 
tors  of  this  type  proves  their  convenience ; 
repeat  orders  prove  their  accuracy  and  depend¬ 
ability. 

Ward  Leonard  Vitrohm  Resistor  units  are 
made  in  a  great  variety  of  styles  and  values 
not  made  by  any  other  manufacturer.  Write 
for  complete  data. 


A  resistance  for  using  in  place  of  lamps. 
Edison  screw  plug  on  one  end. 


A  resistance  for  switchboard  mounting — 
clips  on  ends  provide  for  fastening  to  the 
board  and  connecting  them. 


ELECTRIC  MATERIAL  CO 

589  Howard  St.,  San  Frandsco 


Wand  LeonardL^^edhric  Compan 


STEEL  POLES 

FOR  EVERY  POLE  PURPOSE 


Instruments 


►CVOM 

too 


I  Cut  shows  Bates  Steel  Poles  in  I 

j  street  lighting  service.  2,600  of 
I  these  poles  represent  a  big  factor 
I  in  Chicago’s  vast  electric  lighting  ^^§1^  i 

I  1^’?-  1 

I  Bates  steel  Poles  are  becoming  4  ^  V. 

I  universally  popular  world  wide.  Re-  -^1'.  v.  ■ 

I  peat  orders  testify  their  general 

j  suitability  for  every  Pole  pur-  .  / 

1  pose,  Telegraph,  Telephone,  Power 

I  Transmission,  Electric  Trolley 

I  Lines,  Electric  Lighting,  etc.  High-  Bar  ^ 
i  est  class  and  most  up-to-date  steel  ^  , 

I  pole  equipment  in  the  world.  Our  ‘  / 

I  STEEL  POLE  TREATISE  teUs  the  *  I  J 

I  story.  Ask  for  it.  M 

I  Tubular  Steel  Poles  cost  60  per  i 

I  cent  more  than  Bates  Steel  Poles,  Bpi?*  ^ 

I  yet  Bates  Poles  are  100  per  cent  ||^;>  /  .  ^ 

I  stronger  —  will  last  100  per  cent  •  \  "* 

j  longer,  cover  a  much  broader  Ev'  j 

I  range  of  adaptability  and  are  much  M  jtv 

I  more  artistic  than  Tubular  Poles.  ’ 

I  Ask  us  to  verify  these  facts.  /  -v  I 

About  2,000  tons  of  steel  constantly  LbJV 
on  hand;  immediate  shipment  and 

i  BATES  EXPANDED  STEEL 
TRUSS  COMPANY 
208  So.  La  Salle  St. 

Chicago,  Ill.,  U.  S.  A. 

iuiiiiininiimiuiiiiiiiiiiiiiiitiiiuiiimmniii]iinuuiuiiuiiiiiiiniiiiiii:iiniiminuiiiiiiiiiiiiin!iiii.iiii:iiii:iiii:iiii!iiiiiiniiiiiiniiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiin'iiii 


ROLLER -SMITH 
TYPE  TIA 

A  new  line  of  small  A.C.  ammeters  and  volt¬ 
meters,  up  to  50  amperes  and  1  50  volts.  Flush 
and  base  flange  models,  in  diameter  and 

1-^"  deep. 

These  little  instruments  are  ideal  for  small  panels 
of  all  kinds.  They  are  accurate,  dead-beat  and. 


i-sNfljn 


WORKS 

BETHLEHEM,  PENNA. 

DETROIT 
Majustic  Bldg. 


MAIN  OFFICE 

2130  Woolwortk  Bldg.,  New  York 

CHICAGO  CLEVELAND 

Monaduock  Block  6523  Euclid  Avenue 


OfAer  OfficM  in  Prineip<il  CitUs 


. . . 
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CLASSIFIED  INDEX  TO  ADVERTISERS 


Alanna,  Borclar  St  Fire 
Keeler.  White  &  Company 
Pacific  Statea  Electric  Company 
Aluminum  Wire  and  Producta 

Aluminum  Company  of  America 
Anchora,  Guy 

Baker-Joalyn  Company 
Crouse-Hinds  Company 
General  EHectric  Company 
Hubbard  A  Company 
Pacific  Statea  Electric  Company 
Weatern  Electric  Company 
Annunciatora 

Pacific  Statea  Electric  Company 
Weatern  Electric  Company 
Arma,  Croaa 

Baker-Joalyn  Company 
Benjamin  Electric  Mfs.  Co. 
Hubbard  St  Company 
Pacific  Statea  Electric  Company 
Weatern  Electric  Company 
Arreatera,  LiahtninK 

General  Electric  Company 
Hubbard  A  Company 
Pacific  Statea  Electric  Company 
Weatern  Electric  Company 
Weatinshouae  Electric  A  Mfg.  Co. 
Attachment  Plusa 

(See  Plugra,  Attachment) 
Automobile  Acceaaoriea 

Benjamin  EHectric  Mfg.  Company 
Cutler^Hammer  Mfg.  Co. 

Electric  Storage  Battery  Company 
General  Electric  Company 
Harvey  Hubbell,  Inc. 

National  Carbon  Company.  Inc. 
National  Metal  Holding  Co. 
Weatern  Electric  Company 
Weatinghouae  Electric  A  Mfg.  Co. 
Batteriea.  Dry  Cell 
National  Carbon  Company.  Inc. 
Pacific  Statea  Electric  (Company 
Weatern  Electric  Company 
Batteriea.  Storage 

Electric  Storage  Battery  Co. 
National  Carbon  Company.  Inc. 
Pacific  Statea  Electric  Company 
Weatern  Electric  Company 
BatUriea.  Wet 

Keeler.  White  A  (Company 
National  Carbon  Company.  Inc. 
Pacific  Statea  Electric  Company 
Weatern  Electric  Company 
Battery  Charging  Apparatna 
Cutler-Hammer  Mfg.  Co. 

General  Electric  Company 
Pacific  Statea  Electric  Company 
Wagner  Electric  Mfg.  Company 
Weatern  Electric  Company 
Bella.  Electric 

Padfic  Statea  Electric  Company 
Weatern  Electric  Company 
Booka.  Electrit-al 

McGraw-Hill  Book  Company 
Technical  Book  Shop 
Boilers.  Steam 

Moore  A  Company.  Chaa.  C. 

Bolta.  Ezpanaion  A  Galvanized 
Baker-Joalyn  Company 
Pacific  Statea  Electric  Company 
Weatern  Electric  Company 
Bozea.  Junction  A  Outlet 
Appleton  Electric  Company 
Baker-Joalyn  Company 
Crouae-Hinda  Company 
General  Electric  Company 
Pacific  Statea  BHectric  Company 
Sprague  Electric  Worka 
Standard  Underground  Cable  Co. 
Trumbuill  Electric  Mfg.  Co. 

V.V.  Fittinga  Company 
Western  Electric  (Company 
Bozea.  Meter  and  Service 
Baker-Joalyn  Company 
General  Electric  Oimpany 
Pacific  Statea  Electric  Company 
Weatinghouae  Electric  A  Mfg.  Co. 
Bracea.  Croaa  Arm 

Baker-Joalyn  Company 
Hubbard  A  Company 
Pacific  Statea  Electric  Company 
Weatern  Electric  (Company 
Bracketa.  Lamp 

General  Electric  Company 
Bracketa.  Pole  and  Wall 
Baker-Joalyn  Company 
Benjamin  Electric  Mfg.  Co. 
Hubbard  A  Company 
Locke  Insulator  Mfg.  Co. 

National  Metal  Molding  Co. 
Pacific  States  Electric  Company 
Weatinghouae  Electric  A  Mfg.  Co. 


Bus  Bars 

General  Electric  Company 
Elec.  Development  A  Machine  Co. 
Weatinghouae  Electric  A  Mfg.  Co. 
Cables 

(See  Wires  and  Cables) 

Cable  Connectors 

Baker-Joalyn  Company 
General  Electric  ^mpany 
Pacific  States  Electric  Company 
Western  Electric  Company 
Cable  End  Bells 

General  Electric  Company 
Elec.  Development  A  Machine  Co. 
Standard  Underground  Cable  Co. 
Western  Electric  Company 
Carbons.  Arc  Lamp 
General  Electric  Company 
National  Carbon  Company.  Inc. 
Pacific  States  Electric  Company 
Carburetors.  Automobile 
National  Metal  Molding  Co. 

Cars.  Street  Railway 
J.  G.  Brill  Company 
Christmas  Tree  Outfits 
General  Electric  Company 
National  Carbon  Company.  Inc. 
Pacific  States  Electric  Company 
Western  Electric  Onnpany 
Weatinghouae  Electric  A  Mfg.  Co. 
Circuit  Breakers 

General  Electric  Ck>mpany 
Pacific  States  Electric  Company 
Roller-Smith  Company 
Trumbull  Electric  Mfg.  Co. 
Ward-Leor.ATd  ElectHc  Company 
Western  Electric  Company 
Weatinghouae  EHectric  A  Mfg.  Co. 
Clamps,  Guy 

Bak'br-Joslyn  Company 
Gciieral  EHectric  ^mpany 
Hubbard  A  Company 
Pacific  States  Electric  (Company 
Western  Electric  Company 
Weatinghouae  Electric  A  Mfg.  Co. 
Clamps.  Insulator 

General  Electric  Company 
Locke  Insulator  Mfg.  Company 
Pacific  States  Electric  C!ompany 
Elec.  Development  A  Machine  Co. 
Thomas  A  Sons  Company 
Western  Electric  Company 
Weatinghouae  Electric  A  Mfg.  0>. 
Cleats.  Porcelain 

Baker-Joalyn  Company 
General  Electric  Company 
Pacific  States  Electric  Company 
Elec.  Development  A  Machine  Co. 
Thomas  A  ^ns  Company 
Western  Electric  (knnpany 
Climbers 

Baker-Joalyn  (Company 
Mathias  Klein  A  ^ns 
Pacific  States  Electric  Company 
Western  EHectric  Company 
Clusters 

Benjamin  Electric  Mfg.  Co. 
Pacific  Statea  Electric  Company 
Western  Electric  Company 
Coils.  Armature,  Field 

Crocker- Wheeler  Company 
General  Electric  Company 
Western  Electric  Company 
Weatinghouae  Electric  A  Mfg.  Co. 
Coils,  Induction  and  Spark 

Pacific  States  Electric  Company 
Western  Electric  Company 
Weatinghouae  Electric  A  Mfg.  Co. 
Coils,  Choke 

General  Electric  Company 
Weatern  Electric  Company 
Weatinghouae  Electric  A  Mfg.  C!o. 
Compounds,  Insulating  and  Splicing 
Baker-Joalyn  Company 
General  Electric  Company 
Pacific  Statea  Electric  Comimny 
Standard  Underground  Cable  Co. 
V.V.  Fittinga  (Company 
Western  Electric  Company 
Weatinghouae  Electric  A  Mfg.  Co. 
Concentric  Wiring  Fittinga 
Western  Electric  Company 
Condensers.  Steam 

Allis-Chalmers  Mfg.  Cktmimny 
Moore  A  Company,  Chaa.  C. 
Weatinghouae  Electric  A  Mfg.  Co. 
Western  Electric  Company 
Conductors,  Armored 

General  Electric  Company 
National  Metal  Molding  <jo. 


Power  Plant  Piping 

fOR 

Electric  Light,  Street  Railway, 
Blast  furnace.  Steel  Works 
and  Industrial  Plants  of 
every  description 


ialists  in  Welded  Wrought  Steel  Headers, 
^  Iron  and  Steel  Fittings,  Pipe  Bends 
Fabricated  Piping  for  Power  Plants. 


Pittsburgh  Piping  &  Equipment  Co 


MANUFACTURERS  AND  CONTRACTORS 

PITTSBURGH,  PA. 

New  York  Chicago  San  Francisco 

220  Broadway  Peoples  Gas  Bldg.  Monadnotk  Bldg. 

Cleveland  Indianapolis  Birmingham 

American  Trust  Bldg.  Traction  Terminal  Bldg.  American  Trust  Bldg. 


SIMPLEX  HARD  SERVICE  CABLE 


Flexible  as  a  lamp  cord.  Protected  by  a  seine 
twine  braid  specially  treated  to  withstand 
rough  use.  Recommended  for  portable  tools 
and  lights  in  machine  shops,  garages,  ship¬ 
yards  and  on  any  engineering  or  construction 
work  where  conditions  are  severe  and  con¬ 
tinuous  service  is  essential. 

Send  for  descriptive  circular  No.  7. 


MANUFACTURERS 
201  DEVONSHIRE  ST.  BOSTON 

CHICAGO  SAN  FRANCISCO 
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Condait  Fittinft 

Appleton  Electric  Company 
Baker-Joelyn  Company 
Chlcaco  Fum  Mfc.  Co. 

Keeler.  WhiU  Co. 

National  Metal  Molding  Company 
Pacific  States  Electric  Comi>any 
Sprague  Electric  Works 
V.V.  Fittings  Compnay 
Western  Electric  Company 
Condait,  Flexible  and  Rigid 
Baker-Joslyn  Company 
National  Metal  Molding  Company 
Pacific  States  Electric  Company 
Sprague  Electric  Works 
Western  Electric  Company 
CondniL  Underground 
Pacific  States  Electric  Company 
Western  Electric  Company 
Conduits,  Nen-Metallie.  flexible 
National  Metal  Molding  Co. 
Cendulta.  ft  Fittings.  Autemebile 
National  Metal  Molding  Co. 
Conduits,  ft  Fittings,  Flexible 
Metallic 

National  Metal  Molding  Co. 
Conduits  ft  Fittings.  Rigid  Steel 
National  Metal  Molding  Co. 
Condnicts 

Crouse-Hinds  Company 
Pacific  States  Electric  Company 
Connectors 

General  Electric  Company 
H.  B.  Sherman  Mfg.  Company 
Westinghouse  EHectric  ft  Mfg.  Co. 
Wirt  Company 
Contactors.  A.C.  snd  D.C. 
Cutler-Hammer  Mfg.  Co. 

Electric  Controller  A  Mfg.  Co. 
General  EHectric  Company 
Westinghouse  Electric  ft  Mfg.  Co. 
Controllers.  Motor 

Crockei^Wheeler  Company 
Cutler-Hammer  Mfg.  Co. 

FHectrlc  Controller  ft  Mfg.  Co. 
General  FHectrlc  Company 
Wagner  EHectric  Company 
Western  FUectric  Company 
Westinghouse  EHectric  ft  Mfg.  Co. 
Conyerters 

General  FHectrlc  Company 
Wagner  Enectric  Mfg.  Company 
Cooking  Utensils.  Electric 

American  Electric  Heater  Co. 
Edison  Electric  Appliance  Co. 

Gute  ft  Co.,  H.  J. 

Landers.  FYary  A  Clark 
Pacific  States  FUectric  Company 
Simplex  FHectric  Heating  Co. 
Western  FUectric  Company 
Westinghouse  Electric  ft  Mfg.  Co. 
Cord,  Lamp  and  Telephone 
Baker-Joslyn  Company 
General  Electric  Company 
Pacific  States  Electric  Company 
Western  Fnactrlc  Company 
Cords.  Flexible  Bell 
Pacific  States  FHectrlc  Company 
Western  FHectrlc  Company 
Cut-Outs 

Chicago  Flise  Mfg.  Co. 

DAW  Fuse  Works  of  G.  E.  Co. 
General  Enectric  Company 
Pacific  States  Electric  Company 
Western  Electric  Company 
Ward-Leonard  Company 
Westinghouse  EHectric  A  Mfg.  Co. 
Dimmers,  Theater 
Cutler-Hammer  Mfg.  Co. 

General  EHectric  Company 
Pacific  States  EHectric  Company 
Western  EHectric  Company 
Ward-Leonard  EHectric  Company 
Dimming  Sockets 
Wirt  Company 
Dynamos 

Allis-Chalmers  Mfg.  Company 
Crocker- Wheeler  Company 
General  EHectric  Company 
Ridgway  Dynamo  A  Engine  Co. 
Wagner  EHectric  Mfg.  Company 
Westinghouse  EHoctric  A  Mfg.  Co. 
Engines.  Gas  and  Gasoline 
Allis-Chalmers  Mfg.  Company 
Fairfoanks-Morso  A  Company 
Westinghouse  EHectric  ft  Mfg.  Co. 
Engines,  Steam 
Allis-Chalmers  Mfg.  Company 
Moore  A  Company,  Chas.  C. 
Westinghouse  Electric  A  Mfg.  Co. 
Exhaust  Tubing,  Automobile 
National  Metal  Molding  Co. 


Fans,  Portable 
Century  E3octrir  Company 
Crocker- Wheeler  Company 
EHectric  Ry.  ft  Mfg.  Supply  Co. 
Emerson  EHoctric  Mfg.  Company 
General  Electric  Company 
Pacific  States  Electric  Company 
Robbins  ft  Myers  Company 
Sprague  EHectric  Works 
Thermo-Fan  EHectric  Co. 

Western  EHectric  Company 
Westinghouse  Electric  ft  Mfg.  Co. 
Fans,  Ceiling 

Century  EHoctric  Company 
General  Electric  Company 
Pacific  States  EHectric  Company 
Sprague  EHectric  Works 
Western  Electric  Company 
Westinghouse  EHectric  A  Mfg.  Co. 
Fans.  Exhaust 

Allis-Chalmers  Mfg.  Company 
Crocker-Wheeler  Company 
Emerson  EHoctric  Mfg.  Company 
General  Electric  Company 
Pacific  States  Electric  Comimny 
Sprague  EHoctric  Works 
Western  EHectric  Company 
Westinghouse  EHoctric  ft  Mfg.  Co. 
Feed  Water  Heaters 
Moore  ft  Company,  Chas.  C. 

Fibre 

American  Vulcanized  Fibre  Co. 
Baker-Joslyn  Company 
General  EHectric  ^mpany 
Pacific  States  EHectric  Company 
The  Continental  Fibre  Comimny 
Western  EHectric  Company 
Filters.  Oil 

General  Electric  Company 
Moore  A  Company.  Chas.  C. 
Fixtures 

Benjamin  EHoctric  Mfg.  Company 
Duplex  Lighting  Works 
National  X-Ray  Refiector  Co. 
Pacific  States  EHectric  Company 
Pass  ft  Seymour 
V.V.  Fittings  Company 
Western  EHoctric  Company 
Fixtures.  Lighting 
General  Electric  Company 
Fixture  Parts 

Benjamin  EHectric  Mfg.  Company 
Faries  Manufacturing  Company 
H.  B.  Sherman  Mfg.  Company 
Harrey  Hubboll,  Inc. 

Pass  A  Seymour 
V.V.  Fittings  Company 
Wet^m  EHectric  Company 
Fixture  Studs 

National  Metal  Molding  Co. 

Flash  Lights,  Electric 
Ajax  EHectrical  Specialty  Co. 
National  Carbon  Company 
Pacific  States  EHectric  Company 
Tnimbull  Electric  Mfg.  Company 
Western  EHectric  Company 
Flood  Light  Projectors 
Oouso-Hinds  Company 
General  EHoctric  Company 
National  X-Ray  Reflector  Co. 
Flumes 

Armco  Iron  Cnlvert  ft  Flume 
Mfrs.  Ass’n 
Furnaces,  Electric 
Blsetiic  Furnace  Construction  Co. 
General  EHectric  Company 
Western  EHectric  Company 
Fuse  Boxes 

Baker-Joslyn  Company 
General  EHectric  Company 
Pacific  States  EHectric  Company 
V.V.  Fittings  Company 
Western  EHectric  Company 
Westinghouse  EHectric  ft  Mfg.  Co. 
Fuses  and  Fuse  Specialties 
DAW  Flise  Works  of  G.  E.  Co. 
Fuses.  High  Tension 
Baker-Joslyn  Company 
Chicago  Fuse  Mfg.  Company 
D.  ft  W.  Fhse  Company 
General  EHectric  Company 
Pacific  States  EHectric  Company 
Westinghouse  Electric  ft  Mfg.  Co. 
Fuses.  Miscellaneous 
Baker-Joslyn  Company 
Chicago  Fuse  Mfg.  Company 
D.  A  W.  Fuse  Company 
Elconomy  Flise  A  Mfg.  Company 
Elec.  Development  A  Machine 
Federal  EHectric  Company 
General  EHectric  Company 
Pacific  States  EHectric  Company 
Western  EHectric  Company 
Westinghouse  EHectric  A  Mfg.  Co. 
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RIDGWAY 

POWER  UNITS 

produce  unfailing' 
power  economically 

Complete  Generator  Sets 
Steam  tn^i  Ties -Turbines 

'Direct  connected 
and  'Belted  ^yypen 

COAST  IQUIP-HINT  COMPANY 
Merchants  Ixchan^^e  B]dg 
San  Francisco, 

San  Fernando  Bldg 

Los  Anieles 


s  = 


. niiiiiiiiiiiiiiiiiiuiiiiiiinmiinutniiiiiuiiiiiiiiiiiiiiiiiiuuiuiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiniiiiiiuiHniuiiiHii^ 


I  THE  RED  BANDS  OF  HOWELL  ARE  YOUR  | 
I  ASSURANCE  OF  LONG-CONTINUED  SERVICE  j 

I  Five  distinct  features  which  assure  dependability  and  1 
I  never-faltering  service — and  which  have  established  | 
j  Howell  Red  Band  Motors  as  most  effective  and  effi-  | 
I  cient  equipment,  both  mechanically  and  electrically,  | 
I  in  the  poly-phase  motor  field  are:  | 

i  (1)  Double  cotton  enameled  wire.  *  % 

E  (2)  Super  slot  insulation.  ^ 

g  (3)  Patented  re-centering  bronze  bearings.  i 

g  (4).  Indestructible  rotor.  \ 

s  (5)  Conservative  temperature  rating — 40'  C. — with  overload  g 

g  capacities.  g 

I  Sizes  of  Howell  Electric  Motor  are  one  to  one  | 

I  hundred  horse  power.  | 

I  Write  or  wire  your  requirements.  | 

I  GARLAND-AFFOLTER  ENGINEERING  CO.  f 

I  San  Francisco  i 

£  Los  Angeles  Seattle 
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’S  a  silent 
and  smooth- 
running  com¬ 
mutator — cool 
as  a  cucumber 
always — when 
the  Columbia 
Pyramid  Brush 
is  used . 

Once  tried,  it 
is  always  con¬ 
tinued. 

Let's  Cooperate! 

There’*  one  best  type  of  Columbia  Pyra¬ 
mid  Brush  for  your  mnerator  or  motor, 
whatever  its  make.  Tell  us  about  your 
machine,  and  we'll  pu'  on  exactly  the 
brush  it  needs. 


NATR/NAL  CARBON  COMrANY 
OtvcImJ,  OIh*  Sm  Ff—ciw,  CM. 


gjiiiitiuiiitmimnituiiiuintuniinttuiuii 


m 


CHAS.C.MOORE&CO. 

ENGINEERS 


Illlilltlillli'- 


I  Contractors  for  Complete  Plants  | 

I  HIGH  GRADE  MACHINERY  I 


1  The  Babcock  &  Wilcox  Co.  Water  tube  boilera  g 

1  Corlias,  Hich  Speed,  and  Poppet  valve  enfinea  g 

g  Babcock  &  Wilcox  anperheatera  E 

i  Nordberc  hoiata  and  compreaaora  g 

§  Grecn’a  fuel  economizera  g 

I  Wheeler  Condenaer  A  EnKineering  Co.  Condensing  machinery  g 

1  Cochrane  feed  water  heaters  g 

g  Sorge-Cochrane  feed  water  softeners  m 

E  Cochrane  feed  water  metering  heaters  g 

i  Cochrane  steam  separators  1 

g  Reilly  evaporators,  distillers  and  feed  water  heaters  f 

g  Criscom-Rnssell  mnitiwhirl  coolers  g 

g  Moore  automatic  fuel  oil  regulators  g 

g  Diamond  soot  blowers  g 

i  Lagonda  tube  cleaners  1 

I  Copes  feed  water  regulators  = 

g  Lagonda  automatic  boiler  stop  valves  1 

I  Leslie  reducing  valves  = 

=  Tamer  oil  filters  s 

M  a 

=  And  All  Power  Plant  Auxiliaries  § 

^  g 

Address  our  nearest  office  for  catalogs  3 

i  and  complete  information  i 

I  Home  Office:  SAN  FRANCISCO,  Sheldon  Bldg.  | 

g  New  York  City,  Hudson  Terminal  Bldg.  i 

^  1 

=  Los  Angeles,  I.  N.  Van  Nuys  Bldg.  Seattle,  L.  C.  Smith  Bldg.  1 
i  '  Salt  Lake  City,  706-6  Kearns  Bldg.  Tucson,  21  South  Stone  Ave.  1 

=  Honolulu,  T.  H.  1 
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Puses,  Telephone 
Chicago  Fuse  Mfg.  Company 
Pacific  States  Electric  Company 
Western  laectrie  Company 
Governors.  Pressure 

Allis-Chalmers  Mfg.  Company 
General  Electric  Company 
Governors,  Water  Wheel 
Pelton  Water  Wheel  Co. 

Guards.  Lamp 

Benjamin  Electric  Mfg.  Company 
General  E3ectrlc  Gomimny 
Harvey  Hubbell,  Inc. 

Pacific  States  Electric  Company 
Western  Electric  Company 
Hangers,  Are  Lamp 

General  Electric  Company 
Hubbard  A  Company 
Pacific  States  Electric  Company 
The  Ohio  Brass  Company 
Weetinghoose  Electric  A  Mfg.  Co. 
Hangers,  Cable 
Baker-Joslyn  Company 
General  Electric  Company 
Hubbard  A  Company 
Pacific  States  Electric  Company 
Standard  Underground  Cable  Co. 
Western  Electric  Company 
Hangers,  Conduit 
Pacific  States  Electric  Company 
Western  Enectric  Company 
Hangers,  Fixture 

Pacific  States  Electric  Comiwny 
Western  E3ectric  Company 
Hardware,  Pels  Line 
Baker-Joslyn  Company 
Hubbard  A  Company 
Pacific  States  Electric  Company 
Thomas  A  Sons  Company 
Western  Electric  Company 
Westinghouse  Electric  A  Mfg.  Co. 
Headlights,  Electric 
Crouse-Hinda  Company 
General  Electric  Company 
Heaters.  Air  Electric 
Cutler-Hammer  Mfg.  Co. 

General  Electric  Company 
Heaters.  Candy  Electric 
Cutler-Hammer  Mfg.  Co. 

Heaters.  Industrial  Service 
General  E3ectric  Company 
Weetinghoose  Electric  A  Mfg.  Co. 
Heaters,  Metal  Electric 
Cutler-Hammer  Mfg.  Co. 

General  Electric  Company 
Westinghouse  inectrlc  A  Mfg.  Co. 
Heating  Appliances.  Including 
Irons.  Stoves.  Etc.  (Electric) 
American  Electric  Heater  Co. 
Edison  Electric  Appliance  0>. 
General  Electric  Company 
GoodsHll  Electric  Company 
Gute  A  Co.,  H.  J. 

Landers,  Frtur  A  Clark 
Majestic  ElecMc  Development  Co. 
Pacific  Mfg.  A  Electric  Co. 
Pacific  States  Electric  Company 
Simplex  Electric  Heating  Co. 
Western  E3ectrie  Company 
Westinghouse  Electric  A  Mfg.  Co. 
Heating  Pads,  Electric 
Wirt  Company 
Heat  Insulation 

Celite  Products  Company 
Hoists.  Electric 

Fairbanks-Morse  A  Company 
Moore  A  Company.  (Thas.  C. 
Sprague  EHectrlc  Works 
Western  Electric  Company 
Wellman-Seaver-Morgan  Co. 
Hoods,  Street 

Benjamin  Electric  Mfg.  (Company 
Genera]  Electric  Company 
Pacific  States  Electric  Company 
Western  Electric  Company 
Westinghouse  Electric  A  Mfg.  Co. 
House  Lighting  Outfits 
General  Electric  (Company 
Western  Electric  Comi>any 
Westinghouse  Electric  A  Mfg.  Co. 
Instmmetits,  Indicating 
Electric  Tester  (^mpany 
General  Electric  ComjMmy 
Pacific  States  Electric  Company 
Rollo^mith  Compimy 
Sangamo  Electric  (k>. 
Westinghouse  Electric  A  Mfg.  Co. 
Weston  Electrical  Instrument  Co. 
Industrial  Signals 
Benjamin  Electric  Mfg.  Co. 
Instruments,  Recording 
General  Qectiic  Company 
Pacific  States  Electric  (Company 


Roller-Smith  Oxmpany  ' 
Westinghouse  EHectric  A  Mfg.  (}o. 
Instruments,  Testing 

Electric  Tester  Company 
General  Electric  Comiiany 
National  Cauiion  Company 
Pacific  States  Electric  Company 
Roller-Smith  Company 
Western  Electric  Company 
Westinghouse  Electric  A  Mfg.  Co. 
Insulators 

Baker-Joslyn  &>mpany 
General  Electric  (Company 
Hemingray  Glass  Company 
Lapp  Insulator  (k>mpany,  Inc. 
Locke  Insulator  Mfg.  Company 
Pacific  States  Electric  Ckrmpany 
Elec.  Development  A  Machine  Co. 
The  Ohio  Brass  Company 
Thomas  A  Sons  Company 
Western  I3ectric  Company 
Westinghouse  Electric  A  Mfg.  Co. 
Insulators,  High  Tension 
Baker-Joslyn  (Company 
General  Electric  Cmnpany 
Lapp  Insulator  Company,  Inc. 
Locke  Insulator  Mfg.  (krmpany 
Pacific  States  Electric  Company 
The  Ohio  Brass  CV>mi>any 
Thomas  A  Sons  Company 
Western  Electric  Company 
Westinghouse  Electric  A  Mfg.  Co. 
Insulating  Material 

American  Vulcanized  Fibre  Co. 
Bidcer-Joslyn  Company 
DAW  Fuse  Works  of  G.  E.  Co. 
General  Electric  (}omi>any 
Pacific  States  BJectric  Company 
Standard  Underground  Cable  Co. 
The  (Continental  Fibre  Company 
Westinghouse  Electric  A  Mfg.  Co. 
Insulation,  Moulded 
American  Vulcanized  Fibre  Co. 
(Cutler-Hammer  Mfg.  Co. 

General  Electric  (Company 
Pacific  States  Electric  Company 
The  (Conti  nentsd  Fibre  (Company 
Western  Electric  (Company 
Westinghouse  Electric  A  Mfg.  Co. 
Irons,  Soldering 
CutleivHammer  Mfg.  Co. 

General  Electric  (Company 
Landers,  Frary  A  Clark 
Simplex  Electric  Heating  Co. 
Irons.  Tailoring 
(Cutler-Hammer  Mfg.  Co. 
Westinghouse  Electric  A  Mfg.  (Co. 
Lamp  Standards 

Pacific  States  Electric  (Company 
Westerm  Electric  Company 
Westinghouse  Electric  A  Mfg.  (Co. 
Lamps,  Electric,  Arc 
General  Electric  (Company 
Pacific  States  Electric  (Company 
Westerm  Electric  (Comirany 
Westinghouse  Electric  A  Mfg.  Co. 
Lamps,  Incandescent 
Edison  Lamp  Works 
(Ceneral  Electric  (Company 
National  Lamp  Works 
Western  Electric  (Company 
Westinghouse  Lamp  (Comirany 
Lamps,  Miniature 
Edison  Lamp  Works 
General  Electric  (Company 
'  National  Carbon  Company,  Inc. 
National  Lamp  Works 
Pacific  States  Electric  Company 
Western  Electric  (Company 
Westinghouse  Lamp  (Company 
Launch  Lighting  Outfits 
Electric  Storage  Battery  Co. 
General  Electric  (Company 
Lightning  Arresters 
General  Electric  (Company 
Westinghouse  Electric  A  Mfg.  Co. 
Line  Material,  Pole 
Baker-Joslyn  (Company 
General  Electric  Company 
Hubbard  A  (Company 
Locke  Insulator  Mfg.  (Company 
Pacific  States  Electric  (Company 
Thomas  A  Sons  (Company 
Western  Electric  (Company 
Westinghouse  Eiectric  A  Mfg.  Co. 
Line  Material,  Railway 
Baker-Joslyn  Company 
General  Electric  (Company 
The  Ohio  Brass  (Company 
Western  Electric  (Company 
Westinghouse  Electric  A  Mfg.  (Co. 
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LocknaU  Jk  BuUnca 
National  Metal  Molding  Co. 
MachlnciTt  Mining 

Allla-Chalraen  Mfg.  Company 
General  Electric  Company 
Magneta,  Lifting 

Cutler-Hammer  Mfg.  Co. 

Electric  Controller  A  Mfg.  Co. 
Marine  Lighting  A  Signaling 
Apparatns 

Benjamin  Electric  Mfg.  Co. 
General  Electric  Company 
Mctcra,  Anmetcr  A  Veit 
Duncan  Electric  Mfg.  Co. 

General  Electric  Go«i>any 
National  Carbon  Company 
Roller-Smith  Company 
Western  Electric  Company 
Weetinghouse  Electric  A  Mfg.  Co. 
Weston  EHectrical  Instrument  Co. 
Meters,  Watthenr 
Duncan  Electric  Mfg.  Company 
General  Electric  Company 
Roller-Smith  Company 
Sanganto  Electric  Co. 

Western  Electric  Company 
Westinghouse  Electric  A  Mfg.  Co. 
Melding,  Metal 

National  Metal  Molding  Company 
>  Western  E9ectric  Company 
Meldkig,  Wood 

Pacifle  States  Electric  Company 
Western  Electric  Company 
Meters,  A.C 

Allis-Chalmers  Mfg.  Company 
Century  Electric  Company 
Crocker-Wheeler  Company 
Emerson  Electric  Mfg.  Company 
Fairbanks-Morse  A  Company 
General  Electric  Company 
Howell  Electric  Motors  Company 
Robbins  A  Myers  Company 
Sprague  Qectrlc  Works 
U.  S.  Electrical  Mfg.  Co. 

Wagner  Electric  Mfg.  Company 
Western  Electric  Company 
Westinghouse  Electric  A  Mfg.  Co. 
Meters,  D.C. 

Allls-Chalmers  Mfg.  Company 
Crocker-Wheeler  Company 
Emerson  Electric  Mfg.  Company 
Fairbanks-Morse  A  Company 
General  Electric  Company 
Robbins  A  Myers  Company 
Sprague  Electric  Works 
U.  S.  Electrical  Mfg.  Co. 

Wagner  Electric  Mfg.  Company 
Western  ISectric  Company 
Meter  Generaters 

General  Electric  Company 
Ridgway  Dynamo  A  Engine  Co. 
Sprague  Electric  Works 
Wagner  Electric  Mfg.  Company 
Western  Eloctric  Company 
Westinghouse  Electric  A  Mfg.  Co. 
Meter  Pretecters 
General  Electric  Company 
Meter  Starters,  A.C.  and  D.C. 
Crocker-Wheeler  Company 
Cutler-Hammer  Mfg.  Co. 

General  Electric  Company 
Electric  Controller  A  Mfg.  Co. 
Trumbull  Electric  Mfg.  Co. 
Wagner  Electric  Mfg.  Comi>any 
Western  Electric  Company 
Ward-Leonard  Electric  Company 
Westinghouse  EHectric  A  Mfg.  Co. 
Meter  Regulators 
Wirt  Company 
NeTclties,  Electric 
Nationid  Carbon  Company 
Western  Electric  Company 
Oil  Bnmers  and  Systems 
Moore  A  Company,  Chas.  C. 

Oil  Fuse  Cn teats.  Aerial  and  Under¬ 
ground 

DAW  Fuse  Works  of  G.  E.  Co. 
Outlet  Boxes  and  CoTsrs 
National  Metal  Molding  Co. 
Osenators 

Pacific  States  Electric  Company 
Sprague  Electric  Works 
Paint,  Insulating 

Baker-Joslyn  Company 
General  Electric  Company 
Pacific  States  Electric  Company 
Westinghouse  Electric  A  Mfg.  Co. 
Paints,  Praaeryatires 
Baker-Joslyn  Company 
Pacific  States  Electric  Company 


Panel  Board  Slate 
Davis  Slate  A  Mfg.  Company 
Westinghouse  Electric  A  Mfg.  Co. 
Panel  Boards 

Benjamin  Electric  Mfg.  Company 
Crouse-Hinds  Company 
General  Electric  Company 
Pacific  States  Electric  Company 
Sprague  Electric  Works 
Westinghouse  Electric  A  Mfg.  Co. 
Panels,  Meter  Starting 
Cutler-Hammer  Mfg.  Co. 

General  Electric  Company 
Pacific  States  Electric  Company 
Western  Electric  Company 
Ward-Leonard  Company 
Westinghouse  Electric  A  Mfg.  Co. 
Pins,  Bucaljrptns  and  Lecust 
Baker-Joslyn  Company 
Locks  Insulator  Mfg.  Company 
Pacifle  States  EHectric  Company 
Western  Electric  Comiwny 
Pins,  Iren  ssid  Steel 
Baker-Joslyn  Company 
Hubbard  A  Company 
Locke  Insulator  Mfg.  Company 
Pacific  States  Electric  Company 
Thomas  A  Sons  Company 
Western  Electric  Company 
Pipe  Specials 

National  Metal  Molding  Company 
Pittsburg  Piping  A  Equip’t  Co. 
Pipe,  Welded 
M.  W.  Kellogg  Company 
Piping  Installatiens 
Pittsburg  Piping  A  Equip’t  Co. 
Plates,  Flush  Switch 

General  Electric  Company 
Pacifle  States  Electric  Company 
Western  Electric  Company 
Plugs,  Attachment 
Benjamin  Electric  Mfg.  Company 
Crouse-Hinds  Company 
Cutler-Hammer  Mfg.  Co. 

Edison  Enectric  Appliance  Co. 
General  Electric  Company 
Harvey  Hubbell,  Inc. 

Pacifle  States  Electric  Company 
Pass  A  Seymour 
Western  Electric  Company 
Westinghouse  Electric  A  Mfg.  Co. 
Pole  Line  Hardware 

(See  Hardware.  Pole  Line) 

Poles,  Iron  and  Steel 
Baker-Joslyn  0>mpany 
Bates  Expanded  Steel  Truss  Co. 
Pacifle  States  Electric  Comiwny 
Western  Electric  Comimny 
role.  Wood 

Baker-Joslyn  Company 
Pacifle  States  Electric  Company 
Western  Electric  Company 
Porcelain  Specialties 
General  Electric  Company 
Locke  Insulator  Mfg.  Company 
'Thomas  A  Sons  Comi>any 
Portables,  Electric 

Ajax  IQoctrical  Spe<:ialty  Co. 
Pacifle  States  Electric  Company 
Western  Enectric  Company 
Petheads 

Elec.  Development  A  Machine  Co. 
Standard  Underground  (Table  (k>. 
Power  Plants 

Allis-<Thalmers  Mfg.  Company 
General  ESectric  Company 
Moore  A  Company.  Chas.  C. 
Western  Ellectrie  Company 
Westinghouse  EHoctric  A  Mfg.  Co. 
Power  Plant  Piping 
Moore  A  Company,  Chas.  C. 
Pittsburg  Piping  A  EVinip’t  Co. 
Projectors,  Electric 

Crouse-Hinds  (Tompany 
General  Enectric  Company 
National  X-Ray  Reflector  Co. 
Western  Enectric  Company 
Protective  Devices 
General  Enectric  (Tompany 
Enec.  Development  A  Machine  Co. 
Westinghouse  Enectric  A  Mfg.  Co. 
Pumps,  Condenser 

Westinghouse  Electric  A  Mfg.  Co. 
Pumps,  (Centrifugal 

Fairtenks-Morse  A  Company 
Moore  A  (Company,  Chas.  C. 
Pelton  Water  Wheel  (Company 
Westinghouse  EHectric  A  Mfg.  Co. 
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Emerson 

Motors 


(2  h.  p.  and  smaller) 


CARRIED  IIN  STOCK  | 

at  San  Francisco  by  | 

Electric  Appliance  Company  | 

at  Los  Angeles  by  | 

Woodill  &  Hulse  Electric  Co.  | 

Bulletins,  Prices  and  Deliveries  on  request  | 

Electric  Mfg.  Co.  I 

2012-2032  WaskiagtoB  Avc.  | 

Sl  Louis,  Mo.  I 

Emerson  I 

Fans  I 
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The  Emerson 
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I  npHE  intensiveness  with  which  the  | 

I  J[  Journal  of  Electricity  covers  the  elec-  I 
I  trical  field  in  the  West  makes  it  an  | 

I  advertising  medium  second  to  none  in  the  I 

I  advertising  of  any  product  associated  with  | 

I  electricity  in  the  eleven  Western  states.  | 

The  aim  of  the  advertising  department  | 
is  to  cooperate,  in  any  way  possible  | 

i  with  advertisers,  to  the  end  that  the  | 

i  best  results  may  be  obtained  from  the  use  | 

I  of  space  in  the  Journal  of  Electricity,  | 
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THE  OHIO 


Lifting  Magnet  is 
lighter  for  equal  lift 


Push  Buttons 

Benjamin  Electric  Mfg.  Company 
Generai  Electric  Company 
Pacific  States  Eiectric  Company 
Wadsworth  Novelty  Mf*.  Co. 
Western  Electric  Comi>any 
Radiators 

American  Electrical  Heater  Co. 
Edison  Electric  Appliance  Co. 
Landers,  Frary  &  Clark 
Pacific  States  Electric  Company 
Simplex  Electric  Heating  Co. 
Western  Electric  Company 
Westinghouse  Electric  &  Mfg.  Co. 
Rail  Bonds 

General  Electric  Company 
The  Ohio  Brass  Company 
Westinghouse  Electric  A  Mfg.  Co. 
Ranges.  Electric 

AmeHcan  Electrical  Heater  Co. 
Edison  Electric  Appliance  Co. 
Landers,  Frary  A  Clark 
Pacific  States  Electric  Company 
Simplex  Electric  Heating  Co. 
Western  Electric  Company 
Westinghouse  Electric  A  Mfg.  Co. 
Rectifiers 

General  Electric  Company 
Pacific  States  EHectric  Company 
Wagner  Electric  Mfg.  Company 
Western  EHectric  Company 
Westinghouse  EHectric  A  Mfg.  Co. 
Reflectors 

Benjamin  EHectric  Mfg.  Company 
Harvey  Hubbell,  Inc. 

Duplex  Lighting  Works 
General  Electric  Company 
Ivanhoe  Regent  Works 
National  X-Ray  Reflector  Co. 

Pacific  States  Electric  Company 
Western  Electric  Company 
Regulators,  Boiler  Feed 
Moore  A  Company,  Chas.  C. 
Regulators,  Voltage 

General  Electric  Company 
Western  Electric  Company 
Ward-Leonard  Electric  Company 
Westinghouse  EHectric  A  Mfg.  Co. 
Relays 

General  EHectric  Company 
Elec.  Development  A  Machine  Co. 
Resistance  Units 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Company 
Western  EHectric  Company 
Ward-Leonard  Electric  Company 
Westinghouse  EHectric  A  Mfg.  Co. 
Wirt  Company 
Resistances 

Cutler-Hammer  Mfg.  Co. 

Electric  Controller  A  Mfg.  Co. 
General  Electric  Company 
Western  EHectric  Company 
Ward-Leonard  EHectric  Company 
Westinghouse  EHectric  A  Mfg.  Co. 
Rheostats 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Company 
Pacific  States  EHectric  Company 
Western  EHectric  Company 
Ward-Leonard  EHectric  Company 
Westinghouse  EHectric  A  Mfg.  Co. 
Rods,  Copper,  Brass,  Bronze 
Standard  Underground  Cable  Co. 
Rosettes 

Crouse-Hinds  Company 
General  EHectric  Company 
Pacific  States  EHectric  Company 
Pass  A  Seymour 
Searchlights 

General  Electric  Company 
Pacific  States  EHectric  Company 
Western  EHectric  Company 
Shades 

Benjamin  Electric  Mfg.  Company 
Faries  Manufacturing  Company 
Harvey  Hubbell,  Inc. 

Duplex  Lighting  Works 
National  X-Ray  Reflector  Co. 
Western  Electric  Company 
Slate 

Davis  Slate  A  Mfg.  Co. 
Westinghouse  Electric  A  Mfg.  Co. 
Sockets  and  Receptacles 

Ajax  Electrical  Specialty  Co. 
Benjamin  Electric  Mfg.  Company 
Bryant  Electric  Co.,  The 
Cutler-Hammer  Mfg.  Co. 

Harvey  Hubbell,  Inc. 

Crouse-Hinds  Company 
General  Electric  Company 
National  X-Ray  Reflector  Co. 
Pacific  States  Electric  Company 


Pass  A  Seymour 
V.V.  Fittings  Company 
Western  Electric  Company 
Westinghouse  EHectric  A  Mfg.  Co. 
Solder,  Self-fluxing,  Solid  Wire  and 
Bar 

Baker-Joslyn  Company 
Pacific  States  Electric  ComiMtny 
Western  Electric  Company 
Soldering  Paste,  Compounds  and 
Salts 

Baker-Joslyn  Company 
Westinghouse  EHectric  A  Mfg.  Co. 
Staples,  Insulating 

Pacific  States  EHectric  Company 
Western  EHectric  Company 
Starters  (Self),  D.C.  and  A.C 
Cutler-Hammer  Mfg.  Co. 

Electric  Controller  A  Mfg.  Co. 
General  Electric  Company 
Pacific  States  EHectric  (>ompany 
Western  Electric  Company 
Ward-Leonard  EHectric  Comimny 
Westinghouse  EHectric  A  Mfg.  (jo. 
Starters  (Hand),  D.C.  and  A.C. 
CHitler-Hammer  Mfg.  Co. 

Electric  (Controller  A  Mfg.  Co. 
General  Electric  (Company 
Pacific  States  EHectric  Company 
Wagner  EHectric  Mfg.  (Company 
Ward-Leonard  EHectric  Company 
Western  EHectric  (Company 
Westinghouse  EHectric  A  Mfg.  (Co. 
Strand  (Galvanised) 

Baker-Joslyn  (Company 
Pacific  States  EHectric  Company 
Western  Electric  Company 
Street  Lighting 

General  EHectric  (Company 
Supplies.  Electrical 
Baker-Joslyn  Company 
Benjamin  EHectric  Mfg.  Company 
Federal  EHectric  (ComtMtny 
General  EHectric  (Company 
Pacific  States  EHectric  Company 
Pomeroy,  J.  G. 

Western  EHectric  (Company 
Westinghouse  EHectric  A  Mfg.  Co. 
Switch  Boses 
(See  Boxes) 

Switch  Lugs 

General  Electric  Company 
Keeler  White  (Company 
Pacific  States  EHectric  (Company 
Western  Electric  (Company 
Westinghouse  EHectric  A  Mfg.  Go. 
Switches,  Float 

Cutler-Hammer  Mfg.  (Company 
EHectric  Controller  A  Mfg.  (Co. 
General  EHectric  (Company 
Pacific  States  EHectric  C^pany 
Westinghouse  EHectric  A  Mfg.  (Co. 
Switches,  Disconnecting 
General  EHectric  (Company 
Pacific  States  EHectric  (Company 
EHec.  Development  A  Machine  Co. 
Square  D  Company 
Westinghouse  Nectric  A  Mfg.  Co. 
Switches,  High  Tension 
General  EHectric  Company 
Pacific  States  EHectric  Company 
Westinghouse  EHectric  A  Mfg.  Co. 
Switches,  Knife 

Baker-Joslyn  (Company 
Crouse-Hinds  (Company 
Electric  (Controller  A  Mfg.  (Co. 
General  EHectric  (Company 
Pacific  States  EHectric  (Company 
Square  D  Company 
Trumbull  EHectric  Mfg.  Co. 
Westinghouse  EHectric  A  Mfg.  Co. 
Switches,  Oil 

Allis-CChalmers  Mfg.  (Company 
Crocker-Wheeler  (Company 
General  Electric  (Company 
Pacific  States  Electric  Company 
Westinghouse  EHectric  A  Mfg.  Co 
Switches,  Pendant 

Benjamin  Electric  Mfg.  (Company 
Cutler-Hammer  Mfg.  Co. 

General  Electric  Company 
Pacific  States  Electric  (Company 
Western  EHectric  Company 
Westinghouse  EHectric  A  Mfg.  Co. 
Switches,  Pole  Top 
General  Electric  (Company 
Westinghouse  EHectric  A  Mfg.  Co. 
Switches,  Push  Button 

Edison  EHectric  Appliance  Co. 
Cutler-Hammer  Mfg.  Co. 

General  EHectric  (Company 
Pacific  States  EHectric  (Company 
Western  Electric  (Company 


This  result  is  accomplished 
by  the  outer- ring  design;  where¬ 
by,  the  net  magnetic  diameter 
equals  the  physical  diameter. 
No  Ohio  outer-ring  has  ever 
broken  or  worn  out  in  service. 

Bulletin  104 


Ohio  Electric  &  Controller  Co. 

5900  Maurice  Ave.,  Cleveland,  Ohio 


ELECTRIC  FURNACES 

The  “GREAVES-ETCHELLS”  Electric  Furnace 
for  “Quality”  Steel — the  pre-eminent 
steel  melting  furnace 

Also  electrically  heated  annealing  and  heat-treating 
furnaces,  core  and  mould  dr)ang  ovens 

Send  Us  Your  Melting  and  Heat  Treating  Problems 

Electric  Furnace  Construction  Company 

908  Chestnut  Street  Philadelphia,  Pa. 

Western  Representative: 

A.  S.  LINDSTROM 

SI 9  California  St.  San  Francisco,  Cal. 


GRIMSHAW 


the  strongest  sheeting  ob- 
tainable.  The  compound 
is  rubber,  not  tar  or  pitch 
and  it  is  calendered  into, 
not  inerely  spread  on  the 

are  costly  but  they  make 
tapes  that  are  stronger,  stick  faster,  insulate  better, 
and  keep  fresh  longer  than  brands  without  them. 


Insulating  Tapes 


The  extra  quality  is  more  than  worth  the  extra  cost 
Increased  annual  sales  for  over  a  quarter  century 
shows  others  have  found  it  so. 

Y ou  will  too— try  these  brands  the  next  tape  you  buy. 
From  your  dealer  or 


NCW  YORK  BOSTON  CHICAGO 

San  Francisco 
126  New  Montgomery  St 


January.  1,  1921] 
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ELECTRICAL  SLATE  O  MARBLE 


CLASSIFIED  INDEX  TO 


SwitchM,  SmImmM 

Cutler-HamiMT  Mfc.  ComiMny 
General  Electric  Company 
Pacific  State  Electric  Company 
Weetinahonse  Electric  A  Iffg.  Co. 
Switchboard  Sl^ie 

DavU  Slate  A  Mfa-  Company 
Weetinahouse  Electric  A  Mfa.  Co. 
Switchboard.  Power  and  Liahtina 
Allie-Chalmers  Mfa-  Company 
Crooee-HInda  Company 
Electric  Storaae  Battery  Company 
General  Electric  Company 
Pacific  States  Electric  Company 
Trumbull  Electric  Mfa-  Company 
Western  Electric  Company 
Westinahonse  Electric  A  Mfg.  Co. 
Switchboards.  Telephone 
Western  Electric  Company 
Tape 

Baker-Joslyn  Company 
General  Electric  Company 
New  Yoth  Insulated  Wire  Co. 
Pacific  States  Electric  Company 
Western  Electric  Company 
Westinahouse  Electric  A  Mfa.  Co. 
Telephone  Epaipment 

Pacific  States  Electric  Company 
Western  Electric  Company 
Terminals 

General  Electric  Company 
Pacific  States  Electric  Company 
Standard  Underaround  Cable  Co. 
Waaner  Electric  Mfg.  Company 
Westinahouse  Electric  A  Mfa.  Co. 
Testers.  Electric 

ElecMc  Tester  Company 
Teels.  Genstraction 

Baker-Joslyn  Company 
Hubbard  A  Company 
Mathias  Klein  A  Sons 
Pacific  States  Electric  Company 
Western  Electric  Comimny 
Towers,  Steel 

Pacific  States  Electric  Company 
Transformers 

Allis-Chalmera  Mfa.  Company 
Crocker-Wheeler  Company 
Duncan  Electric  Mfa.  Company 
General  Electric  Company 
Kuhiman  Electric  Company 
Pacific  States  Electric  Company 
Western  Electric  Company 
Westinahouse  Electric  A  Mfa-  Co. 

Trolley  Line  Material 
J.  G.  Brill  Company 
General  Electric  Company 
Pacific  States  Elsctric  Company 
The  Ohio  Brass  Company 
Western  Electric  Company 
Westinahouse  Electric  A  Mfa.  Co. 

Tubes.  Copper  and  Brass 

Standard  Underaround  Cable  Co. 

Tubina.  Flexible  Metallic 

National  Metal  Moldina  Company 

Tnhina.  Flexible  Non-Metallie 
National  Metal  Moldina  Company 

Turbines.  Steam 

Allis-Chalmera  Mfa.  Company 
General  Electric  Company 
Ridaway  Dynamo  A  Enaine  Co. 
Westinahouse  Electric  A  Mfa.  Co. 

Turbines.  Water 

Allis-Chainters  Mfa.  Company 
Pelton  Water  Wheel  Company 
Ridaway  Dynamo  A  Enaine  Co. 
Wellman-Seaver-Moraan  Co. 
Vaennm  Cleaners,  Electric 

Edison  Electric  Appliance  Co. 
Electric  Vacuum  Cleaner  Co.,  Inc. 
Hurley  Machine  Company 
Landers.  Frary  A  Clark 
Pacific  States  Electric  Company 
P.  A.  Geier  Company 
United  Electric  Co..  The 
Western  Electric  Company 
Wise  McCluna  Mfa.  Co. 
Vulcanised  Fibre 

American  Vulcanised  Fibre  Co. 
The  Continental  Fibre  Company 
Westinahouse  Electric  A  Mfa.  Co. 
Washina  Machines 
Altorfer  Bros.  Company 
Hurley  Machine  Company 
Landers.  Frary  A  Clark 
Pacific  States  Electric  Company 
Western  Electric  Company 


Water  Heaters.  Electric 
Cutler-Hammer  Mfa.  Co. 

General  Electric  Company 
Edison  Electric  Appliance  Co. 
Landers.  Frary  A  Oark 
Pacific  Mfa.  A  Electric  Company 
Pacific  States  Electric  Company 
Simplex  Wire  A  Cable  Company 
Western  Electric  Company 
Westinahouse  EHectiic  A  Mfa.  Co. 
Water  Wheels 
S.  Moraan  Smith 
Pelton  Water  Wheel  Company 
Wellman-Seaver-Moraan  Co. 
Weidina.  Elertric 

General  Electric  Company 
Wire.  Aluminum 

Aluminum  Company  of  America 
Pacific  States  Electric  Company 
Western  Electric  ('ompany 
Wire.  Annunciator  and  Oflee 
Pacific  States  Electric  Company 
PhiRipe  Wire  Company 
Rome  Wire  Company 
Safety  Insulated  Wire  A  Cable  Co. 
Standard  Underaround  Cable  Co. 
Western  Electric  Company 
Wire.  Armored 

Baker^oslyn  Company 
General  EHectric  Company 
Habirshaw  Electric  C^le  Co.,  Inc. 
NaUonal  Metal  Moldina  Co. 

Pacific  States  Electric  Company 
Safety  Insulated  Wire  A  Cable  Co. 
Spraaue  EHectric  Works 
Standard  Underaround  Cable  Co. 
Western  Electric  Company 
Wire.  Asbestos  Covered 
BakerJoslyn  Company 
General  Electric  Company 
Pacific  States  Electric  Company 
Western  BHectric  Company 
Wire.  Bare  Copper 

Anaconda  Copper  Minina  Co. 
Baker-Joslyn  Company 
General  Electric  Company 
Pacific  States  Electric  Company 
Phillips  Wire  Company 
Roeblina’s  Sons  Co. 

Rome  Wire  Company 
Standard  Underaround  Cable  Co. 
Western  Electric  Company 
Wire  and  Cable.  Asbestos  Insulated 
DAW  Fuse  Works  of  G.  E.  Co. 
Wire.  Enameled 

General  Electric  Company 
Pacific  States  EHectric  Company 
Rome  Wire  Comtmny 
Western  Electric  Company 
Youngrstown  Sheet  A  Tube  Co. 

Wire,  Galvanised  and  Strand 
Baker-Joslyn  Company 
Pacific  States  Electric  Comimny 
Western  Electric  Company 
Wire.  Maanet 
BakeisJoelyn  Company 
General  Electric  Company 
Pacific  States  Electric  Company 
Rome  Wire  Company 
Safety  Insulated  Wire  A  Cable  Co. 
Standard  Underaround  Cable  Co. 
Western  Electric  Company 
Wire.  Rubber  Cevered 
Baker-Josljm  Company 
General  Electric  Company 
Habirshaw  Electric  Cable  Co.,  Inc. 
Indiana  Rubber  A  Insul.  Wire  Co. 
National  Metal  Moldina  Co. 

New  York  Insulated  Wire  Co. 
Pacific  States  Electric  Company 
Phillips  Wire  Company  ' 
Roeblina's  Sons  Co. 

Rome  Wire  Company 
Safety  Insulated  Wire  A  Cable  Co. 
Simplex  Wire  A  Cable  Co. 
Standard  Underaround  Cable  Co. 
U.  S.  Rubber  Company 
Western  Electric  Company 
Wire.  Weatherproof 
Baker-Joslyn  Company 
General  Electric  Company 
Indiana  Rubber  A  Insul.  Wire  Co. 
New  York  Insulated  Wire  Co. 
Pacific  States  Electric  Company 
Phillips  Wire  Company 
Roeblina's  Sons  Co. 

Rome  Wire  Company 
Safety  Insulated  Wire  A  Cable  Co. 
Standard  Underaround  Cable  Co. 
Western  Electric  Con">anv 


Gives  Prices  and  Shipping  Weights 
PER  SLAB 

Davis  Slate  &  Manufacturing  Co. 

Largest  American  and  Exclusive  Canadian 
Electrical  Slate  and  Marble  Producers 

C1I-C18  East  40th  St.  131  Shaftesbury  Avenue 

Chicaso.  IIL  Teroata.  Canada 

Five  Factories 


electrical _SLATE  g  MARBLE^ 


Standard 

Underground  Cable  Co. 

Manufacturers  of 
Copper,  Brass,  Bronze  Wires ; 
Copper  and  Brass  Rods,  Tubes; 
Colonial  Copper  Clad  Steel  Wire; 
Insulated  Wires  and  Cables ; 
Cable  Accessories. 

Pacific  Coast  Dept. 

San  Francisco,  Calif. 

Seattle  Loe  Angeles  Sait  Lake  C'ty 
Pacific  Coast  Factory:  Oakland.  Calif 


PARANITE 


Wires &Cables 
for  all  Uses 


‘PARANITE”  identifies  a  superior  grade 
of  wire  in  types  and  sizes  for  every  elec¬ 
trical  use.  Every  foot  of  PARANITE  is 
like  every  other  foot,  dependable,  and 
uniform  in  materials  and  manufacture. 

High  grade  wire  is  an  insurance  well 
worth  its  cost,  in  every  installation. 

FOBES  SUPPLY  CO. 

Pacific  Coast  Dictribators 


INDIANA  RUBBER  & 
INSULATED  WIRE  CO. 

JONESBORO.  CHICAGO. 

INDIANA  ILLINOIS 
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Power-saving  begins 
with  the  transmission  line 


Transmission  efficiency  is  a  matter  of 
delivering  the  most  power  with  the 
minimum  of  loss.  Most  power  is  de¬ 
livered  by  reducing  the  hazard  of 
leakage  losses  and  interrupted  service. 
This  requires  a  high  voltage  limit, 
longer  spans  and  fewer  towers. 

Because  of  their  strength  and  light 
weight,  Aluminum  Conductors  Steel 
Reinforced  use  longer  spans,  employ 
fewer  towers  and  insulators  and  cut 
these  hazards  to  the  bone;  and  this 
means  money  earned  through  power 
saved  and  less  initial  installation  cost. 


Aluminum  Company  of  America 

General  Offices:  Oliver  Bldg.,  Pittsburgh,  Pa.,  U.  S.  A.  322  Rialto  Bldg.,  San  Francisco,  Cal 
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Alexander  &  Lavenson .  39 

Allied  Industries  .  38 

Allis-Chalmers  Manufacturing  Company .  11 

Aluminum  Company  of  America .  70 

American  Vulcanized  Fibre  Co .  57 

Anaconda  Copper  Mining  Company .  20 

Armco  Iron  Culvert  &  Flume  Mfrs.  Ass’n .  17 

Austin  &  Conipany,  M.  B .  6 

Baker-Joslyn  Company . Inside  front  cover,  3 

Bates  Expanded  Steel  Truss  Company .  63 

Braden,  H.  R . 38 

Brill  Company,  The  J.  .  8 

Bryant  Electric  Company  .  18 

Century  Electric  Company  . Front  cover 

Chicago  Fuse  Mfg.  Co .  f8 

Continental  Fibre  Company  . 62 

Crocker- Wheeler  Company  .  60 

Davis,  R.  J . 38 

Davis  Slate  &  Mfg.  Co .  69 

Duncan  Electric  Manufacturing  Co .  56 

Edison  Electric  Appliance  Co.,  Inc . Back  cover 

Electric  Appliance  Co .  38 

Electric  Controller  &  Mfg.  Co .  14 

Electric  Furnace  Construction  Co .  68 

Electric  Outlet  Company...„ . 42,  43 

Electric  Railway  &  Manufacturers’  Supply .  38 

Electric  Storage  Battery  Company .  71 

Emerson  Electric  Manufacturing  Company .  67 

Fairbanks,  Morse  &  Co .  61 

Faries  Manufacturing  Co . 62 

Federal  Electric  Company . 7,  39 

Felt,  R.  H . ! .  39 

Fobes  Supply  Company  .  38 

Garland-Affolter  Engineering  Co . 53,  65 

Garnett  Young  &  Co .  38 

Geier  Company,  The  P.  A. . 15 

General  Electric  Company . 49,  50,  51,  52 

Harvey  Hubbell,  Inc .  57 

Hemingray  Glass  Company  .  38 

Howell  Electric  Motors  Co .  65 

Hubbard  &  Company .  22 

Illinois  Electric  Company .  38 

Independent  Lamp  &  Wire  Co .  56 

Indiana  Rubber  &  Insulated  Wire  Co .  69 

Indiana  Steel  &  Wire  Co. .  61 

Ivanhoe-Regent  Works  .  23 

Klein  &  Sons,  Mathias .  59 

Kuhlman  Electric  Co .  58 


Landers,  Frary  &  Clark . . .  33 

Lapp  Insulator  Co.,  Inc. . .  67 

Listenwalter  &  Gough .  39 

Locke  Insulator  Manufacturing  Company .  21 

McGill  Manufacturing  Company . 10,  38 

Meyers  Electric  Safety  Switch  Co .  39 

Monarch  Rehllable  Fuse  Co .  41 

Montana  Electric  Company .  39 

Moore  &  Company,  Chas.  C .  66 

Morganite  Brush  Co.,  Inc .  46 

National  Carbon  Company  .  66 

National  Lamp  Works  . . .  72 

National  Metal  Molding  Co .  5 

National  X-Ray  Reflector  Co .  45 

New  York  Insulated  Wire  Co .  68 

1900  Washer  Co.,  The .  12 

Ohio  Electric  &  Controller  Co . 68 

Pacific  Mfg.  &  Electric  Co .  60 

Pacific  States  Electric  Co . 20,  21,  22,  23,  38 

Pa.ss  &  Seymour,  Inc. . „ .  54 

Pajme  Electric  Co .  61 

Peerless  Electric  Company .  53 

Pelton  Water  Wheel  Co . .  4 

Pittsburgh  Piping  &  Equipment  Company .  64 

Richards  &  Co.,  Geo.  B .  59 

Ridgway  Dynamo  &  Engine  Co .  65 

Robbins  &  Myers  Company,  The .  16 

Roebling’s  Sons  Company,  Jno.  A .  39 

Roller-Smith  Company  .  63 

Rome  Wire  Company .  48 

Sang^mo  Electric  Co .  19 

Searchlight  Section . . . 34  to  37 

Sherman  Mfg.  Company,  H.  B .  62 

Simplex  Wire  &  Cable  Company .  64 

Smith  Company,  S.  Morgan . .  9 

Standard  Underground  Cable  Company .  69 

Technical  Book  Shop  .  55 

Thomas  &  Sons  Co.,  R .  13 

Trumbull  Electric  Mfg.  Co .  47 

Unit  Electric  Company . Inside  front  cover,  3 

U.  S.  Electrical  Mfg.  Co . . . - .  44 

Wagner  Electric  Mfg.  Co .  26 

War  Department  . 36,  37 

Ward  Leonard  Electric  Co . 63 

Washington  Electric  Supply  Company .  39 

Westinghou.se  Electric  &  Mfg.  Co . 27,  28,  29,  30,  31,  32 

Wholesale  Electric  Co .  39 


BATTERIES 

No  Matter  How  Exacting  the  Demands 

There  is  no  service  too  heavy  for  an  Exide  Battery.  There’s 
the  same  dependable  qualities  in  every  Exide — no  matter  what 
the  purpose  for  which  it  was  built — as  there  are  in  those  huge 
central  station  Exides  that  light  cities  or  those  equally  sturdy 
ones  that  furnish  the  power  to  move  drawbridges. 

THE  Electric  storage  Baheryco. 

Oldest  and  largest  manufacturers  in  the  world  of  storage  batteries  for  every  purpose 
1888  PHILADELPHIA  1921 
Branches  in  17  Cities 

Exide  Batteries  of  Canada.  Ltd..  133-157  Dufferin  St..  Toronto.  Cenada 
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THE  WAY  TO 
BEHER  LIGHT 
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Here’s  the  right  lighting  message  we’re  telling  the  factory 
executive  in  The  Saturday  Evening  Post,  January  15th:  • 

“Are  you  interested  in  your  plant’s  production?  Then  try 
your  own  hand  at  some  of  the  operations  requiring  precision — 
and  see  how  good  you  are  at  guaging  fine  measurements  in 
uncertain  light! 

“You’ll  conclude  that  there’s  no  substitute  for  clear,  accurate, 
untired  vision,  and  that  the  best  lighting  is  the  cheapest. 

“Lighting  is  a  subject  worthy  of  the  attention  of  the  highest 
executives  for  it  means  not  only  faster  production  but  cheaper 
production.’’ 

Get  the  most  from  this  national  advertising.  Interest  your¬ 
self  in  selling  right  lighting.  The  Sales  Division  that  suppli  s 
your  lamps  will  furnish  for  the  asking,  information  regarding  a 
complete  sales  plan.  Send  for  it  today  and  pave  the  way  to 
increased  sales  tomorrow.  National  Lamp  Works  of  General 
Electric  Company,  184  Nela  Park,  Cleveland,  Ohio. 
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TKe  All~'Ooml>indtion  Bodies 


For  Exposed  Wiring 


^.UU  brings  one 
of  our  attractive 
try -out  packages. 


IT  seems  incredible  that  a  Coq^dt  Body  Line  answering  such  a 
multitude  of  differei^L  requir^ment)^  can  be  compassed  by  a 
space  so  small  that  practical^  ever^  piece  is  within  arm’s 
reach— yet  this  can  be  <foi^  with  SPRAGUELETS. 

The  reason  is  very  iwa^le.  ^  itock  of  SPRAGUELETS  is 
comparable  to  handling  |in  ^just^ble  wrench  for  instance,  that 
will  meet  all  requirements,  rinherltban  carrying  a  countless  assort¬ 
ment  of  special  wrenches  Jto  fit,  size  of  nut  and  bolt  on 

the  market.  l 

No  matter  whether  wi^4^^omer  asks  for  a  righthanded  “L”, 
a  left-handed  “L”,  a  |T”,  or^^y  other  combination  involving 
V2  V4  conduit— or  \diether^|he  desires  to  mount  a  key  socket, 
tumbler  switch,  or  any  otker  steward  wiring  device,  one  of  these 
three  SPRAGUELETS  with. its  propeRo^er  will  take  care  of  him. 

There’s  no  fussing — no  tim^losl  %^th — SPRAGUELETS. 

If  you  are  interested  in  iIm' most  of  your  shelf  space, 

your  clerk’s  time,  and  your  i|||0iQgB^|^ital,  you  should  write  our 
nearest  branch  office  to-day  concerning  a  stock  of  these  useful, 
All-Combination  Bodies  forJExposed  Wiring. 


•  /A  few  of  the 
many  applications 


RAGUE  ELECTRIC  WOR 


Brnnch  Offices 
In  Prioclpnl  Cities 


OJ  General  Electric  Company 
PIONEERS  OF  THE  INDUSTRY 


Mein  OfTices 
St7  W  >e  th  St.  NewYofk 


1  - 
i . 


V 

>• 


Pacific  Monthly 
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trustworthy  electric  servsnts. 
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SUCCESSFUL  dealers  in  electrical  larger  turnover.  Further,  their  experi- 
^  appliances  realize  the  money-mak-  ence  has  shown  them  that  the  depend - 
ingpossibilitiesinsellingan established,  able  character  of  service  rendered  by 
advertised  line  of  electrical  appliances  Edison  appliances  leads  to  repeat  sales, 
such  as  is  represented  by  tho^  bear-  five  service  stations  and  a  factory  on 
mg  the  d.st.ngu.sh,ng  mark  Edison.”  .^e  Pacific  Coast  assure  you  the^ind 
They  know  that  the  lower  selling  re-  of  service  you  need.  Tell  your  jobber 
sistance  on  the  Edison  line  means  a  you  want  the  Edison  line. 

EDISON  ELECTRIC  APPLIANCE  COMPANY,  INC.,  CHICAGO 

Pacific  CoMt  Service  Station*:  Lo*  Angeles.  San  Franciaco,  Portland, 

Seattle  and  Ontario,  Calif.  In  Canada :  Canadian  Ediaon  Appliance  Co., 


